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Abstract

Marine protected areas (MPAs) have been recognised and endorsed as a holistic,
ecosystem-based, spatially-explicit alternative to the conventional sectoralised,
species-specific approaches to address the deteriorating state of the marine environment
and its resources. However, the decision to establish MPAs, particularly large marine
parks, often generates controversies with respect to the uncertainties over the perceived
costs and benefits of MPAs to different stakeholders. Nonetheless, there is consensus
that MPAs have a pivotal role in marine conservation. The purpose of this study is to
provide an analysis of the adequacy of the regulatory regime provided by the current
system of MPAs in New South Wales (NSW), Australia, for the conservation of marine
biodiversity.
The implementation of the NSW Representative System of MPAs (as part of the
National Representative System of MPAs) provides the planning and management
framework for the conservation of marine biodiversity, the maintenance of critical
ecological processes and the sustainable utilisation of marine resources. The current
system of MPAs in NSW comprises three different types of MPA: marine parks
(declared under the Marine Parks Act 1997), aquatic reserves (declared under the
Fisheries Management Act 1994), and marine extensions of terrestrial protected areas
(TPAs) such as coastal national parks or nature reserves (declared under the National
Parks and Wildlife Act 1974). Each type of MPA has its strengths and limitations. The
adequacy of each of the three types of MPA is assessed on the basis of the capacity (in
terms of the power under the relevant laws and regulations to impose prohibitions or
restrictions) to address the five major categories of threats (unsustainable exploitation,
habitat loss, pollution, invasive species and climate change) to marine biodiversity.
The outcomes of the analyses of adequacy of the three types of MPA in NSW indicate
that only marine parks have the capacity to adequately address all the perceived threats
(with the exception of the threats associated with climate change) to marine
biodiversity. The other key finding from this study is the complementarities between
xix

marine parks and coastal national parks/nature reserves, whereby the strengths of
marine parks tend to coincide with the weaknesses of national parks/nature reserves
(which are fundamentally terrestrial protected areas, or TPAs), and vice versa. The
significance of these findings is that the delivery of optimal conservation outcomes may
be achieved either by extending the concept of marine parks by declaring all of coastal
waters of NSW as one or more large marine managed areas, or via the coupling of
marine parks with coastal national park or nature reserves that combines the strengths,
and the extent of spatial and functional coverage, of MPAs and TPAs.
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CHAPTER 1:
INTRODUCTION

1.1 Background
In light of the awareness and concerns over the deteriorating state of the marine
environment and its resources, the concept of marine protected areas (MPAs) has
rapidly gained universal recognition and endorsement as a powerful ecosystem-based,
spatially-explicit alternative to conventional species-specific management measures.1
Well designed and managed MPAs have the capacity to mitigate, or in some cases
reverse, deleterious human impacts. As such, MPAs worldwide are increasingly being
entrusted with the important role of maintaining the long term ecological sustainability
of marine and coastal environments. 2 Contrary to popular belief, MPAs are not simply
‘national parks’ of the sea. Unlike terrestrial national parks, which prohibit all extractive
activities, there is much more to MPAs than unconditional conservation through the
exclusion and restriction of human activities. MPAs typically embrace a complex range
of interests and issues that extend far beyond the scope of conservation. 3 While
conservation is invariably the primary focus, most MPAs also have the mandate to cater
for multiple uses (such as fishing, tourism, snorkelling, SCUBA diving, and other
recreational uses) wherever practicable, provided it is not inconsistent with the primary
conservation objectives. 4 A multiple-use regime essentially provides a management

1

PD Boersma and JK Parrish, ‘Limiting abuse: marine protected areas, a limited solution’, Ecological
Economics, vol. 31, no. 2, 1999, pp. 287-304; IUCN World Commission on Protected Areas
(IUCN-WCPA), Establishing Resilient Marine Protected Area Networks - Making It Happen., 2008, p. 3.
2
S Gubbay, ‘Marine protected areas - past, present and future’ in S Gubbay (ed), Marine Protected
Areas: Principles and techniques for management, Conservation Biology Series, 1995, p. 1.
3
See T Agardy et al, 2003, ‘Dangerous targets? Unresolved issues and ideological clashes around marine
protected areas’, Aquatic Conservation: Marine and Freshwater Ecosystems 13(4): 353-367, which
provides a detailed discussion on the multiple objectives and expectations of MPAs. See also RV Salm et
al, Marine and Coastal Protected Areas: A guide for planners and managers, 2000, pp. 14-16.
4
See G Kelleher, Guidelines for Marine Protected Areas, 1999, p. 13; Australian and New Zealand
Environment and Conservation Council Task Force on Marine Protected Areas (ANZECC TFMPA),
Strategic Plan of Action for the National Representative System of Marine Protected Areas: A Guide for
Action by Australian Governments, 1999, p. 15. See also Marine Parks Authority, Developing a
Representative System of Marine Protected Areas in NSW: An Overview, 2001, pp. 13-15; Salm et al,
Marine and Coastal Protected Areas: A guide for planners and managers, pp. 14-16; R Thackway,
‘Developing consistent national criteria for the identification and selection of a National Representative
System of Marine Protected Areas’ in R Thackway (ed), Developing Australia's representative system of
marine protected areas: Criteria and guidelines for identification and selection. (Proceedings of a
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platform that allows ecologically sustainable uses of resources; public appreciation and
enjoyment of the marine environment for aesthetic and recreational purposes; scientific
research and monitoring of marine ecosystems; and the preservation of culturally or
historically significant features, to coexist with conservation objectives. 5 It is the notion
of ‘multiple-use’ that renders MPAs a potentially more appealing and more acceptable
proposition than, for example, fishing closures or ‘no-take’ marine sanctuaries,
especially to the non-conservation sectors such as commercial fisheries. 6 This is
because it is possible for MPAs to accommodate a range of commercial and recreational
uses under a multiple-use regime. More importantly, the incorporation of a multiple-use
regime also allows MPAs to be utilised as a marine resource management tool, rather
than just a conservation measure.
The implementation of MPAs in Australia often generates considerable uncertainties
and controversies regarding the costs and benefits to various stakeholders. 7 For
example, the creation of the Batemans Marine Park on the south coast of New South
Wales (NSW) in December 2005, was met with resentment and criticism from various
stakeholder groups that had commercial interests in the reserved areas. Most of the
objections were based on the false perception that the zoning scheme of Batemans
Marine Park would adversely affect existing and possibly future recreational uses
(including recreational fishing) and tourism opportunities. 8 However, the fact is
recreational uses (including recreational fishing) are not prohibited in marine parks, and
commercial activities (including commercial fishing) are allowed (permits required) in
all zones other than the sanctuary zone. 9 This suggests the objections may in fact be in
response to the regulation or restriction on activities rather than the outright exclusion.
technical meeting held at the South Australian Aquatic Sciences Centre, West Beach, Adelaide, 22-23
April, 1996), 1996, pp. 21-22.
5
TS Agardy, Marine Protected Areas and Ocean Conservation, 1997, p. 107.
6
See S Momtaz and W Gladstone, ‘Ban on commercial fishing in the estuarine waters of New South
Wales, Australia: Community consultation and social impacts’, Environmental Impact Assessment
Review, vol. 28, 2008, pp. 214-225.
7
The benefits and the socio-economic costs and impacts of the Batemans Marine Park and the Port
Stephens-Great Lakes Marine Park are identified and assessed in the two follow documents: NSW Marine
Parks Authority, Socio-Economic Assessment of the Batemans Marine Park, 2006, pp. 28-61, and NSW
Marine Parks Authority, Socio-Economic Assessment of the Port Stephens – Great Lakes Marine Park,
2006, pp. 27-59.
8
P Winn, The Torn Blue Fringe: Marine Conservation in NSW, 2007, pp. 60-63.
9
The objects for each of the four zones, as specified in the Marine Parks (Zoning Plans) Regulation
1999 (NSW) cll 1.6-1.10, indicate that “recreational, educational and other activities that do not involve
harming any animal or plant or causing any damage to or interference with natural or cultural features or
any habitat” are allowed in the sanctuary zones of a marine park, while “recreational and commercial

2

Anti-MPA sentiments typically stem from the inherent resistance to the notion of
restriction. This is because the use of ocean resources is traditionally unrestricted and
freely and openly accessible to all. 10 There also seems to be perpetual scepticism,
particularly from marine-based industries, over the tangible benefits of MPAs, and
therefore the rationale for establishing more MPAs. 11 Not surprisingly, the most stern
opposition typically comes from the fishing (commercial and recreational) sector. The
objection is predictably found on the basis of the potential loss of access to fishing
grounds. This is an interesting reaction considering both recreational fishing and
commercial fisheries are likely to benefit the most from the ‘spillover effects’ 12
generated by the presence of MPAs, even though some commercial fisheries may
inevitably be displaced from their accustomed fishing grounds. 13 Furthermore, there is
often a preconceived misconception that fishing is categorically and unconditionally
excluded from marine parks, 14 when in fact commercial fishing is generally permitted
in the general use zones of a marine park, while recreational fishing is only prohibited in
sanctuary zones. In the case of Batemans Marine Park, general use zones account for 37
per cent (32450 hectares) of the total area of the marine park, and sanctuary zones
account for only 19 per cent (16660 hectares). 15 At the other end of the spectrum,
non-government organisations and conservation groups are customarily the greatest
advocates of MPAs. They can also be tough critics, particularly with respect to
inadequacies relating to the design and management of MPAs, and the degree of

activities (including fishing), scientific research, educational activities and other activities, so long as they
are ecologically sustainable and do not have a significant impact on any fish populations or on any other
animals, plants or habitats,” are not prohibited in the habitat protection zones and general use zones. See
also Marine Parks Authority, Developing a Representative System of Marine Protected Areas in NSW: An
Overview, pp. 28-29.
10
PJS Jones, ‘Marine protected area strategies: issues, divergences, and the search for middle ground’,
Reviews in Fish Biology and Fisheries, vol. 11, 2001, pp. 197-216; National Research Council (NRC),
Marine Protected Areas: Tools for Sustaining Ocean Ecosystems, 2001, p. 1.
11
B Kearney, The pros and cons of marine protected areas in New South Wales: Who's been
hoodwinked? (Address to the Australian Society for Fish Biology, Canberra, 12/09/2007), 2007, available
at:
<http://www.thefishingparty.info/uploads/Bob%20Kearney%20%20Paper%20Pros%20&%20Cons%20o
f%20MPA's.pdf>
12
The ‘spillover effect’ refers to the net outward migration of individuals (of fish or other invertebrates)
resulting from the increased population density inside a ‘no-take’ reserve to the surrounding waters. See
CM Roberts and JP Hawkins, Fully-protected marine reserves: A guide, 2000, pp. 21-24. The topic of
‘spillover effect’ as a potential benefit generated by MPAs is further discussed in Chapter 2.4.2.1.
13
CM Roberts et al, ‘Effects of marine reserves in adjacent fisheries’, Science, vol. 294, 2001, pp.
1920-1923; GR Russ et al, ‘Marine reserve benefits local fisheries’, Ecological Applications, vol. 14, no.
2, 2004, pp. 597-606; NRC, Marine Protected Areas: Tools for Sustaining Ocean Ecosystems, pp. 71-72.
14
T Agardy, Ocean Zoning: Making marine management more effective, 2010, pp. 33-35.
15
Winn, The Torn Blue Fringe: Marine Conservation in NSW, p. 58.
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protection afforded by MPAs. 16 Unlike the antagonists, criticisms of MPAs from
environmental organisations or conservation groups are generally not intended to
question or discredit the value of MPAs, but to prompt further refinement. Ultimately, it
is the way in which the potential costs and benefits of MPAs are perceived, and possibly
quantified, that determines how the creation of new MPAs will be received by the
affected stakeholders. 17
Despite the disparity in the perception of costs and benefits associated with the creation
of MPAs, there is little disagreement, particularly among the scientific community, over
the conceptual validity of MPAs with respect to the potential benefits they are capable
of generating. 18 In fact, there is an abundance of literature detailing the theoretical
arguments in favour of MPAs. 19 Ecological studies worldwide have provided empirical
evidence of benefits attributable to MPAs. 20 However, with the exception of parties that
object to the notion of MPAs, very little attention has been directed towards identifying
and assessing the inadequacies and failings of MPAs. As such, while there are plenty of
studies that examine and scrutinise the impact and effectiveness of MPAs, very few

16

See the list of recommendations proposed in Winn, The Torn Blue Fringe: Marine Conservation in
NSW, pp. 11-12, which are intended to address the perceived deficiencies in the current management and
arrangement of MPAs in NSW.
17
See BS Halpern, ‘The impact of marine reserves: Do reserves work and does reserve size matter?’,
Ecological Applications, vol. 13, no. 1, 2003, pp. S117-S137.
18
M Allsopp et al, State of the World's Oceans, 2009, pp. 201-205. See also the Scientific Consensus
Statement on Marine Reserves and Marine Protected Areas drafted in 2001 at the Annual Meeting of the
American Association For the Advancement of the Sciences, 17 February, 2001, available at:
<http://www.compassonline.org/sites/all/files/document_files/NCEAS_Marine_Reserves_Consensus_Sta
tement.pdf>; and the European Scientists’ Consensus Statement on Marine Reserves drafted in June,
2007, available at:
<http://www.york.ac.uk/media/environment/documents/pg/marine_reserves_consensus-1.pdf>
19
GW Allison et al, ‘Marine reserves are necessary but not sufficient for marine conservation’,
Ecological Applications, vol. 8, no. 1, 1998, pp. S79-92; M Lang and R Trebilco, ‘Marine Protected
Areas as a Strategy for Sustainability’ in R Bourne and M Collins (eds), From Hook to Plate: The State of
Marine Fisheries. A Commonwealth Perspective, 2009, pp. 175-194; CM Roberts et al, ‘The role of
marine reserves in achieving sustainable fisheries’, Philosophical Transactions of The Royal Society B:
Biological Sciences, vol. 360, 2005, pp. 123-132; J Sobel, ‘Conserving biological diversity through
marine protected areas: A global challenge’, Oceanus, vol. 36, no. 3, 1993, pp. 19-26.
20
MJ Fogarty and SA Murawski, ‘Do marine protected areas really work?’, Oceanus, vol. 43, no. 2,
2005, pp. 42-44; TR McClanahan and S Mangi, ‘Spillover of exploitable fishes from a marine park and
its effects on the adjacent fishery’, Ecological Applications, vol. 10, no. 6, 2000, pp. 1792-1805; NVC
Polunin and CM Roberts, ‘Greater biomass and value of target coral reef fish in two small Caribbean
marine reserves’, Marine Ecology Progress Series, vol. 100, 1993, pp. 167-176; I Tetreault and RF
Ambrose, ‘Temperate marine reserves enhance targeted but not untargeted fishes in multiple no-take
MPAs’, Ecological Applications, vol. 17, no. 8, 2007, pp. 2251-2267; C White and BE Kendall, ‘A
reassessment of equivalence in yield from marine reserves and traditional fisheries management’, Oikos,
vol. 166, 2007, pp. 2039-2043.
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studies make the attempt to diagnose the weaknesses and limitations of MPAs. 21 Given
the fact that there is increasing pressure to justify the existence of MPAs on the basis of
performance under the current result-oriented political climate, 22 the capacity (or the
lack thereof) of MPAs to deliver desired outcomes is therefore an important factor that
determines how MPAs will ultimately be perceived from the social, political and
economic perspectives. 23 While there is now a general consensus over the potential
values of MPAs, 24 there are still disagreements over the ways in which MPAs should,
or should not be used. 25 In 2010, a bill was introduced by the National Shooters and
Fishers Party in the NSW Parliament with the intention of imposing a five-year
moratorium on MPAs in NSW, which will effectively prevent the implementation of
additional marine parks, and any expansion of existing marine parks, until 2015. 26
The use of MPAs as a tool for marine conservation and marine resource management in
NSW is inherently controversial due to the inevitable social, political and economic
complications. 27 To further complicate matters, laws and policies in Australia
concerning marine conservation and marine resource management have traditionally
been fragmented and sectoralised. 28 In some instances, there are jurisdictional and/or
functional overlaps. 29 The fact that the three types of MPA in NSW (which are marine
parks, aquatic reserves, and the marine extensions of coastal national parks or nature
reserves) are created under three different sets of legislation further contributes to the
complexity. There is currently a lack of research that examines the adequacy (or the
inadequacy) of MPAs as a tool for the conservation of marine biodiversity in NSW.
This is further compounded by the fact that there is limited understanding of the degree
of synergy and the extent of functional overlap between the different MPAs in NSW
21

Examples of studies that acknowledge, identify and discuss the limitations of MPAs include: Allison et
al, ‘Marine reserves are necessary but not sufficient for marine conservation’, pp. S8-S24; and Winn, The
Torn Blue Fringe: Marine Conservation in NSW, pp. 55-68.
22
P Figgis, Australia's National Parks and Protected Areas: Future Directions. A Discussion Paper,
1999, p. 33.
23
See M Hocking et al, Evaluating Effectiveness: A framework for assessing management effectiveness
of protected areas, Best Practice Protected Area Guideline Series No. 14, 2006, pp. 12-14.
24
J Lubchenco et al, ‘Plugging a hole in the ocean: the emerging science of marine reserves’, Ecological
Applications, vol. 13, no. 1, 2003, pp. S3-S7.
25
See B Kearney, Science and marine parks in New South Wales: The hoodwinking continues, 2008,
available at: <http://aerg.canberra.edu.au/MPAs%20Hoodwinked%202%20Final.doc>
26
See the Marine Parks Amendment (Moratorium) Bill 2010 (NSW).
27
Agardy, Ocean Zoning: Making marine management more effective, pp. 24-32.
28
See P Baelde, ‘Interactions between the implementation of marine protected areas and right-based
fisheries management in Australia’, Fisheries Management and Ecology, vol. 12, 2005, pp. 9-18.
29
JA Ekstrom et al, ‘A tool to navigate overlaps in fragmented ocean governance’, Marine Policy, vol.
33, 2009, pp. 532-535.
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and with other existing conservation measures. This lack of research and understanding
represents an apparent gap in knowledge which the findings from this study seek to
rectify.

1.2 Purpose, scope and limitations
The purpose of this study is to provide an analysis of the adequacy of the regulatory
regime provided by the current system of MPAs in NSW with respect to the
conservation of marine biodiversity. The term ‘adequacy’, when used within the context
of this study, is defined as the capacity of an MPA to deliver desired conservation
outcomes. An analysis of adequacy therefore involves determining whether the MPAs
in NSW, under the existing legal arrangements and management framework, are
capable of achieving specified targets and objectives, which in this case relate to the
conservation of marine biodiversity.
Although the terms ‘adequacy’ and ‘effectiveness’ have similar meanings and are often
used interchangeably, this study makes the distinction between ‘adequacy’ and
‘effectiveness’. Adequacy is assessed on the basis of whether particular outcome(s) can
be delivered, while effectiveness is assessed on the basis of whether particular
outcome(s) have been delivered. This means ‘adequacy’ is essentially a measure of the
potential (which can be the power in the law to impose restrictions) to deliver specified
goal(s) (for example, the capacity to provide for the preservation of seagrass habitats in
NSW), while ‘effectiveness’ is a measure of the degree of ‘accomplishment’ with
respect to one or more quantifiable performance indicators (for example, the
preservation of 70 per cent of the seagrass habitats in NSW). 30 More importantly, the
effectiveness of an MPA can only be determined by assessing its performance with
respect to whether the specified goal(s) or target(s) of the MPA have been met. 31
However, the assessment of the performance of MPAs is not possible unless there are
tangible and quantifiable objectives or targets (such as the number of species of fish to
be protected, or the area of seagrass meadow to be preserved) against which the
30

Examples of studies that adopted a similar methodological approach relating to the assessment of
adequacy include: Bureau of Transport and Communications Economics, Adequacy of transport
infrastructure: Intercity roads, Working Paper 14.1, 1994, pp. 5-13; and A Lewis et al, An assessment of
regional conservation adequacy: Tasmania, 1991, pp. 50-55.
31
See RS Pomeroy et al, How is your MPA doing? A guidebook of natural and social indicators for
evaluating marine protected area management effectiveness, 2004, p. 18.
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magnitude of detectable effects can be assessed. 32 The magnitude of the observed
effects in relation to the magnitude of the expected effects is the key element of any
assessment of effectiveness. This is because all MPAs are likely to produce some
effects, and the nature of the effect can be ecological, social, economical or political.
However, the manifestation of the desired or expected effects alone does not necessarily
equate to effectiveness.
An important relationship between adequacy and effectiveness lies in the fact that an
MPA cannot be effective if it is inadequate. Adequacy is a prerequisite for effectiveness,
but it does not guarantee effectiveness. For example, an MPA may be considered
adequate with respect to its capacity to address the issue of overfishing if there are
specific provisions in the law that prohibit or restrict fishing inside the MPA. However,
the presence of the MPA will still be ineffective for the purpose of addressing the issue
of overfishing if fishing continues to take place inside the MPA due to the lack of
compliance and/or enforcement. It is for this reason that an assessment of adequacy is
crucial, and therefore must precede any assessment of effectiveness. While effectiveness
is an important aspect when it comes to assessing the performance and value of any
MPA, this study is not intended to be an assessment of the effectiveness of MPAs in
NSW. Instead, this study is concerned with examining the adequacy of the current
system of MPAs in NSW, with respect to the capacity to address the various known
threats to marine biodiversity.
MPAs in NSW generally have qualitative objectives, instead of quantifiable targets. 33 It
is not within the scope of this study to provide a quantitative evaluation of the level of
performance of MPAs. Instead, the scope of the analysis is confined to providing a
qualitative assessment of the capability (or the lack thereof) of the different types of
MPA in NSW to deliver desired conservation outcomes. The desired conservation
outcomes for the purpose of this study refer to the capacity of MPAs to address the five
generic classes of threats (overexploitation, habitat destruction, pollution, introduction
32

C Syms and MH Carr, ‘Marine Protected Areas: Evaluation of MPA effectiveness in an uncertain
world’, Proceedings of the Measuring Management Effectiveness in Marine Protected Areas Workshop
(Monterey, California, May1-3, 2001), p. 3.
33
The goals and objectives of the different type of MPAs in NSW are specified in Marine Parks Act
1997 (NSW) s 3; Fisheries Management Act 1994 (NSW) s 194(2); and National Parks and Wildlife Act
1974 (NSW) s 30E. See also Marine Parks Authority, Developing a Representative System of Marine
Protected Areas in NSW: An Overview, pp. 19-22.
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of exotic species and climate change) to marine biodiversity. A detailed discussion
regarding the methodology used to assess the adequacy of MPAs is provided in a later
section that specifically deals with methodology (see Chapter 1.5). Additionally, it is
not the aim of this study to assess the appropriateness with regards to the selection or
the placement of current or future MPAs. The core focus of this study is to determine
whether a given MPA (which could be one of the three possible types that currently
exist in NSW) would have the capacity to address the range of threats, irrespective of its
configuration and location, under the current legislative and management regime.
While a major component of the assessment of adequacy is concerned with the
diagnosis of potential weaknesses and inadequacies, it is important to emphasise that the
motive for identifying the weaknesses and inadequacies is not to invalidate or
undermine the value of MPAs. Ultimately, the aim of conducting an assessment of
adequacy is to recognise both the strengths and weaknesses of the different types of
MPA in NSW. The recognition of weaknesses and inadequacies is particularly crucial
because it allows appropriate measures to subsequently be developed and implemented
to address any apparent gaps, overlaps, or inconsistencies in the current regime of
MPAs. It is hoped that the outcomes of the analysis will provide the impetus to explore
the prospect of improving the current system and use of MPAs in NSW, which will
provide further validation of the role and value of MPAs as a tool for the conservation
of marine biodiversity in NSW.

1.3 Research Questions
The central theme of this thesis is the assessment of the adequacy of MPAs in NSW as a
tool for the conservation of marine biodiversity. More specifically, the focus of the
assessment of adequacy for the purpose of this study is with respect to the capacity of
each of the three types of MPA in NSW to address the various threats to marine
biodiversity. This means the analysis of adequacy requires an understanding of the
degree of complexity of the current system of MPAs in NSW in order to identify the
relative strengths and weaknesses of the different types of MPA, and to ascertain the
relationships (in terms of jurisdictional coverage and functionality) between the
different types of MPA in NSW. As such, the overarching question concerning the
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adequacy of MPAs in NSW can only be answered by addressing the following nine
research questions corresponding to the three key research foci:

Research Focus

Research Question

Relevant Chapters

1. What are the benefits of MPAs?

2

2. What are the limitations of MPAs?

2, 5

3. Can equivalent effects or benefits of
MPAs be generated by non-MPA
The significance of MPAs

2

measures?
4. If equivalent effects or benefits of
MPAs

can

be

generated

by

non-MPA measures, what are the

2, 5

arguments in favour of advocating
for the implementation of MPAs?
5. What are the different types of
The current system of MPAs
in NSW

MPA in NSW?

3, 6, 7, 8

6. What are the arrangements for the
creation and management of MPAs

3, 6, 7, 8

in NSW?
7. What are the threats to marine
biodiversity?

4

8. How are the threats to marine
Assessing the adequacy of
the MPAs in NSW

biodiversity addressed by each of
the three different types of MPA in

5, 6, 7, 8

NSW?
9. How can the inadequacies, if any,
of the different types of MPA in

9

NSW be rectified?

1.4 Thesis Structure
This thesis contains nine chapters. Chapter 1 is the introductory chapter that provides
general background information relevant to the research topic of this thesis. This
includes the purpose, scope and limitation of the study, as well as the significance of the
research undertaken, and how the outcomes of this study can contribute to existing
9

knowledge and practice. The methodology adopted to address the key research
questions is also outlined in this chapter, including the rationale for the choice of MPAs
selected for the three case studies presented in the thesis.
The concepts of marine conservation and MPAs are discussed in Chapter 2, including
the definition, historical evolution and typology of MPAs. The main focus of Chapter 2
is the analysis of the role of MPAs in marine conservation. A major component of this
analysis involves examining the validity of the various perceived benefits of MPAs, and
the mechanism through which these benefits are, or are expected to be, procured
(Research Question 1). This is followed by an overview of the limitations of MPAs
(Research Question 2). The last section of Chapter 2 discusses marine conservation and
MPAs from the Australian perspective, thus providing a prelude to the analysis of the
MPA system in NSW in Chapter 3.
Chapter 3 examines the current system of MPAs in NSW. The first part of the chapter
addresses Research Questions 5 and 6 by providing a detailed description of the three
different types of MPA in NSW, including the statutory framework and regime under
which these MPAs are created and managed. The second part of the chapter provides a
critical analysis of the complexity, strengths and limitations of the current system of
MPAs in NSW.
Chapter 4 is essentially a ‘catalogue’ of some of the major threats (such as overfishing,
habitat loss, oil pollution, and the proliferation of invasive species) to marine
biodiversity, including the known sources and impacts of each of the identified threats.
The content of this chapter directly addresses Research Question 7. The way in which
the threats are categorised in this chapter effectively provides a checklist for the
assessments of adequacy, with respect to how these generic threats may be addressed by
different types of MPA in NSW, in Chapters 5 to 8.
Chapter 5 examines the role of MPAs in the conservation of marine biodiversity in
NSW by assessing the adequacy of the different types of MPA as means of addressing
the various threats identified in Chapter 4. Adequacy is assessed on the basis of
analysing whether the different types of MPA in NSW have the capacity (in terms of the
power under the relevant laws and regulations to impose prohibitions or restrictions) to
10

negate or minimise the impacts of perceived threats (Research Question 7). Wherever
applicable, the possibility of any alternative non-MPA means of dealing with the same
threat - for example the declaration of fishing closures to counter overfishing, or the
protection of endangered species through listing under the Threatened Species
Conservation Act 1999 (NSW) - is discussed and analysed to ascertain whether it may
be considered a superior option than the use of MPA (Research Question 8).
Chapters 6, 7 and 8 are the three case studies corresponding to each of the three types of
MPA in NSW. Jervis Bay Marine Park (Chapter 6), Towra Point Aquatic Reserve
(Chapter 7), and Ku-ring-gai Chase National Park (Chapter 8) are the three MPAs
chosen as specific examples of a marine park, an aquatic reserve, and a coastal national
park/nature reserve with marine component, respectively. In each of these chapters, the
management arrangement of the MPA corresponding to the particular case study will be
outlined, followed by an analysis of how, and how adequately, each of the threats
identified in Chapter 4 is dealt with within the MPA by provisions under the relevant
laws and regulations.
Chapter 9 draws conclusions based on the outcomes of the analyses and discussion from
the eight preceding chapters, including the assessment of the adequacy (or inadequacy)
of the different types of MPA in NSW, and the potential implications when they are
implemented discretely and collectively. This chapter also contains several
recommendations for reform, which are derived from the outcomes of the earlier
analyses, with respect to how the inadequacies of the MPAs may be rectified, and how
the current use of MPAs may be broadened in order to optimise the impact of MPAs as
a tool for the conservation of marine biodiversity. The practicability, and any potential
difficulties or barriers for acceptance, of the recommendations is also discussed.

1.5 Methodology
The assessment of the adequacy of the three types of MPA in NSW, with respect to the
capacity to address the different threats to marine biodiversity, is the essence of this
thesis. The methodical approach adopted for the assessment of adequacy consists of a
research component and an analytical component. The research component involves the
review of existing literature (both primary and secondary sources) and statutes (such as
11

the Marine Parks Act 1997, Fisheries Management Act 1994 and National Parks and
Wildlife Act 1974) that are relevant to the creation and management of MPAs in NSW.
This in turn provides the factual and conceptual foundation required to proceed with the
analytical component. The analytical component involves the interpretation and analysis
of the information and data gathered from the research component. How the
methodology is applied to address the research questions under each of the three
research foci is outlined below.

A. The significance of MPAs
The analysis of the benefits of MPAs (see Chapter 2), which addresses Research
Question 1, involves: (1) the review of existing literature on the concepts and theories
relating to MPAs; and (2) the review of scientific papers containing empirical evidence
of the various benefits attributable to MPAs.
The analysis of the limitations of MPAs (see Chapters 2 and 5), which deals with
Research Question 2, is carried out by: (1) recognising the legal dimensions within
which each of the three types of MPA in NSW operate by examining the provisions of
the relevant laws and regulations under which the three types of MPA are created and
managed; and (2) identifying potential management difficulties and/or operational
issues through the review of the management plan, zoning plan and/or operational plan
of the relevant MPA, or through correspondence with MPA managers or the appropriate
management authorities.
An analysis of non-MPA alternatives (see Chapter 5) is required to address Research
Questions 3 and 4, and involves: (1) identifying current domestic or international
environmental instruments, initiatives, programmes or other relevant measures with
respect to a specified effect or function (e.g. the abatement of threat) of MPAs, (2)
determining the applicability and compatibility of the non-MPA alternative(s) in NSW,
and (3) comparing the relative strengths and weaknesses (or limitations) between a
particular type of MPA and non-MPA alternative(s) with respect to a specified effect or
function, which in this study is threat abatement and/or prevention.
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B. The current system of MPAs in NSW
Research Questions 5 and 6 are addressed through the analysis of the current system of
MPAs in NSW (see Chapters 3, 6, 7 and 8) and involves the tasks of: (1) providing an
overview of the different types of MPA that are currently in existence in NSW, and (2)
examining the legal framework and arrangements relating to the creation and
management of MPAs in NSW. Both tasks can be achieved by: (a) reviewing the
available literature and government and non-government publications on MPAs and/or
protected area management, and (b) examining the provisions of the relevant NSW laws
and regulations under which the different types of MPA are created and managed.
Additionally, the relationships between the different types of MPA in NSW (see
Chapter 3) are also examined with respect to: (1) the possibility of coexistence, which is
generally specified in the provisions of the relevant statutes; (2) the mechanism or
procedure for resolving any conflicts of interest or inconsistencies, which may be
specified in the provisions of the relevant statutes, or otherwise deduced from court
rulings; and (3) any overlaps and/or gaps in function or protective coverage, which may
be ascertained by analysing the limitations of each MPA type.

C. Assessing the adequacy of the MPAs in NSW
Given the fact that the measure of the adequacy of MPAs for the purpose of this study is
with respect to the capacity to prevent or abate threats, it is necessary to first identify the
various threats to marine biodiversity (Research Question 7) before proceeding with the
assessment of adequacy. The identification of threats is accomplished by undertaking a
review of existing literature relating to the topics of, inter alia, marine biodiversity,
marine ecology, marine conservation and marine pollution. While the scope of this
study is confined to the assessment of adequacy within the specific context of MPAs in
NSW, the typology of threats is not subject to the same constraint. The threats identified
and discussed in this chapter are not limited to threats that are prevalent in NSW. The
rationale for including all perceived threats is that there is no reason to suggest that
some of the threats which are not currently considered to be problems in NSW will not
become more prevalent in the future.
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The identified threats are ‘catalogued’ on the basis of the nature of potential impact,
whereby each of the identified threats is assigned to one of the following five generic
classes of threats (see Chapter 4): 34
• overexploitation
• habitat destruction,
• pollution,
• invasive species and
• climate change.
The categorisation of threats into these five classes provides the underlying format for
all subsequent analyses relating to the adequacy of MPAs in this study (Chapters 5-8).
The assessment of the adequacy of MPAs in NSW is essentially an assessment of the
capacity of MPAs to address the various threats to marine biodiversity. The assessment
of the capacity of MPAs to address threats is in turn an analysis of whether each of the
three types of MPA in NSW has the power (in terms of regulatory provisions) under
existing laws to prevent or minimise the impact of known threat processes. This means
identifying and examining the range of provisions, if any, that may be enforced under
relevant laws and regulations applicable to each of the three types of MPA to provide
for the regulation or prohibition of activities that are known to be the source or cause of
the various threats. It is the way in which these activities may be regulated within
various types of MPA under the relevant NSW laws that ultimately determines the
capacity of the different types of MPA to address the various threats.
The outcomes of the analyses of adequacy (for each type of MPA with respect to each
of the identified threats) are then collated to construct an ‘adequacy matrix’, which
tabulates the level of adequacy of all three types of MPA with respect to the capacity to
prevent or minimise the impact of each of the 22 identified threats. The degree of
adequacy for each type of MPA is expressed in the adequacy matrix in the form of an
‘adequacy index’, which is a qualitative measure of the capacity to prevent or minimise
the impact of a particular threat (see Table 1.1). Each adequacy index corresponds to a
level of adequacy which reflects the manner in which a particular threat may be
34

The five classes of threats are derived from the five potential threatening processes to the marine
environment identified in Marine Parks Authority, Developing a Representative System of Marine
Protected Areas in NSW: An Overview, p. 27.
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addressed by an MPA. The adequacy index can have a nominal numeric value ranging
from 0 (indicating a lack of capacity to prevent or regulate threat) to 3 (indicating that
the cause(s) or source(s) of threat can be directly prevented or regulated). An MPA that
is considered ‘adequate’ with respect to a particular threat can be assigned an adequacy
index of either 3 or 2, depending on whether the MPA has the capacity to ‘directly’ or
‘indirectly’ prevent or regulate the threat, or the cause(s) of the threat. For example, the
threat of overfishing can be directly prevented by imposing a prohibition on fishing
inside the MPA, while vessel-source pollution may be indirectly prevented by
prohibiting the use of vessels inside the MPA, even if the act of polluting per se is not
expressly prohibited. Adequacy may also be assessed as ‘indeterminate’ and denoted by
an adequacy index of 1 if the provisions or measures required for the prevention or
regulation of threat can only be triggered under certain circumstances, or if certain other
measure is first enforced. For example, provisions required to prevent or regulate a
particular threat may be implemented through a management plan (or an equivalent
management policy) which may not always be available, or mandatory.
Table 1.1: The designation of adequacy index as a qualitative measure of the capacity of an
MPA to address perceived threat.

Adequacy Index Level of Adequacy
Lacks the capacity to address the threat due to the lack of applicable
0
provisions under the relevant laws. No other indirect means of
regulation exist.
Degree of adequacy is indeterminate, as adequacy depends on
1
whether relevant provisions or measures can be triggered or
implemented.
Adequate protection provided by specific provisions or measures
2
which indirectly prevent or regulate the source(s) or cause(s) of
threat.
Adequate protection provided by specific provisions or measures
3
which directly prevent or regulate the source(s) or cause(s) of threat.
The generic assessment of the adequacy of MPAs in Chapter 5 is supplemented by case
studies (see Chapters 6, 7 and 8) which provide the opportunities to examine the ways
in which the various threats are addressed in current MPAs. Three MPAs are chosen to
represent each of the three types of MPA in NSW. The significance of these case studies
and the rationales for the selection of each of the three MPAs are discussed in detail in
the next section, which deals specifically with case studies.
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Recommendations (see Chapter 9) regarding how the inadequacies of the different types
of MPA in NSW can be rectified are derived from the outcomes and conclusions from
the various analyses and assessments of adequacy conducted throughout the study. Of
particular importance are the outcomes of analyses that identify the inadequacies (in
terms of gaps, overlaps or inconsistencies) of the different types of MPA or the current
system of MPAs in NSW.

1.6 Case Studies
Three case studies are included in this study to provide actual examples, rather than
conceptual scenarios, that demonstrate how threats are addressed in MPAs. The three
case studies presented in this study correspond to the three types of MPA in NSW. The
adequacy of the chosen MPA, as a tool for marine conservation, in each of the three
case studies is assessed on the basis of its capacity to address the various threats to
marine biodiversity that have been identified in Chapter 4. The analysis of the adequacy
of the MPA in each of the three case studies adheres to the same analytical framework
adopted in Chapters 5. The three MPAs chosen for the three case studies are not
selected randomly. They are specifically chosen on the basis of possessing certain
attributes (such as the exposure to the types of threats identified in Chapter 4) that
qualify them as ideal examples of each of the three types of MPA they represent to
demonstrate the capacity for threat abatement.
Jervis Bay Marine Park is the MPA chosen for the case study on marine parks in NSW
(Chapter 6). The rationale for selection is partly on the basis that Jervis Bay Marine
Park is one of the first marine parks in NSW, 35 and partly because it is also one of the
best protected marine parks, on the premise that approximately 93 per cent of the park
has been designated as either sanctuary zone (approximately 73 per cent) or habitat
protection zone (approximately 20 per cent). 36 Furthermore, many of the perceived
sources of threats to marine biodiversity (such as coastal development, fishing and
urban wastewater) are known to occur in the lands and waters both within and in the
35

Jervis Bay Marine Park and Solitary Islands Marine Park, both established in 1998, were the first
marine parks to be established in NSW. See Marine Parks Authority, Developing a Representative System
of Marine Protected Areas in NSW: An Overview, Appendix 5.
36
The significance of the various zones of a marine park is discussed in Chapter 3.3.1.2.2. The size of the
various zones within the different marine parks in NSW is summarised in Winn, The Torn Blue Fringe:
Marine Conservation in NSW, p. 58.
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vicinity of Jervis Bay Marine Park, owing to its proximity to agricultural and urban
areas. 37
Towra Point Aquatic Reserve is the aquatic reserve selected for the case study in
Chapter 7. It is the largest aquatic reserve in NSW, and is one of the only two aquatic
reserves that are zoned for multiple-use. 38 The fact that it is located within the Sydney
metropolitan area, coupled with its proximity to densely populated urban zones and
industrial sites, 39 means that it is exposed to a wide array of anthropogenic threats. This
makes Towra Point Aquatic Reserve an ideal subject in terms of analysing the capacity
of aquatic reserves to address the various threats to marine biodiversity.
Ku-ring-gai Chase National Park provides the third case study (Chapter 8). The marine
extension of Ku-ring-gai Chase National Park is an example of the third type of MPA in
NSW. The marine component of Ku-ring-gai Chase National Park, which covers an
approximate area of 540 hectares, is the largest of all the coastal national parks that are
found within the Sydney metropolitan area. 40 More significantly, the rationale for the
selection of Ku-ring-gai Chase National Park is on the basis of its proximity and
exposure to the sources of numerous anthropogenic threats. 41

1.7 Significance of the Study
The significance of this study lies in the potential contributions to the refinement, and
possibly the enhancement, of the current system of MPAs in NSW as a tool for marine
conservation. The outcomes of the study will also contribute to the existing body of
37

See G Cho, ‘Conservation and management in Jervis Bay, Australia’, Aquatic Conservation: Marine
and Freshwater Ecosystems, vol. 8, 1998, pp. 701-717; D Leadbitter and DA Pollard, ‘Proposals for
aquatic reserves at Jervis Bay’, Wetlands (Australia), vol. 6, no. 2, 1987, pp. 28-31.
38
Marine Parks Authority, Developing a Representative System of Marine Protected Areas in NSW: An
Overview, p. 21.
39
Department of Environment Climate Change and Water (DECCW), Towra Point Nature Reserve
Ramsar site: ecological character description, 2010, pp. 107-109; NSW National Parks and Wildlife
Service, Towra Point Nature Reserve Plan of Management, 2001, p. 21; AK Smith and DA Pollard,
‘Management of the Towra Point Aquatic Reserve by NSW Fisheries’, Wetlands (Australia), vol. 16, no.
1, 1997, p. 8.
40
Marine Parks Authority, Developing a Representative System of Marine Protected Areas in NSW: An
Overview, Appendix 5.
41
NSW National Parks and Wildlife Service, Plan of Management: Ku-ring-gai Chase National Park
and Lion Island, Long Island and Spectacle Island Nature Reserves, 2002, pp. 4, 13, 28-31, 51-52, 54-55;
S Lord, ‘Ku-Ring-Gai Chase - National Park or Fun Park?’, National Parks Journal, vol. 46, no. 5, 2002,
p. 1.
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knowledge and literature on MPAs in NSW. By providing an assessment of the relative
strengths and weaknesses of the MPAs in NSW, it allows inadequacies in the current
system to be recognised and addressed accordingly. However, it must be acknowledged
that it may not be possible to rectify all the inadequacies identified by the study without
a drastic reform of the current system and regulatory regime of MPAs. Nonetheless, it is
hoped that any issues identified in this study, particularly those concerning the
shortcomings (typically the fragmentation or overlaps in jurisdiction and functionality)
of the prevailing regime for marine conservation, will foster further discussions and
actions that will lead to appropriate changes. The principles and the framework for
analysis adopted in this study may also be applied to other systems of MPAs, both
nationally and internationally, to provide comparative assessments of adequacy.
Furthermore, the recommendations derived from the outcomes of the analysis will
provide the basis upon which actual reforms of the current use of MPAs in NSW may
be instigated and implemented.
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CHAPTER 2:
MARINE CONSERVATION AND THE CONCEPT
OF MARINE PROTECTED AREAS

2.1 Introduction
The oceans have always been perceived as immensely vast expanses of water with
immeasurable resilience to natural and anthropogenic disturbance. Until more recently,
it has been widely and erroneously accepted that the oceans have an infinite capacity to
support the resource needs of human populations, and to negate any associated negative
impacts. 1 For example, prior to the 1970s, the mere suggestion that the oceans could be
under threat was considered inconceivable and attempts to manage the use of marine
resources and the extent of human impacts were deemed unnecessary. 2 As such,
interests in the oceans were mostly directed towards expanding capacities in shipping,
navigation and resource exploitation. 3 The pursuit of the latter has invariably led to
overexploitation, as evident in the depletion of many of the world’s fish stocks. 4 In
many instances, the principle that is the ‘freedom of the sea’, first advocated by Hugo
Grotius in 1609 to preserve the freedom of navigation, has seemingly been construed as
the freedom of exploitation. As the importance and the value of marine living resources,
in both ecological and economical terms, became increasingly apparent, so did the
recognition that marine resources are not inexhaustible. This provided the prelude to the
realisation of the necessity and the responsibility to ensure the long term viability of
such resources. It was under this kind of utilitarian motive that conservation first
emerged as a vital focal point of interest in oceans governance and resource
management.

1

Agardy, Marine Protected Areas and Ocean Conservation, p. 10; DA Segar, Introduction to Ocean
Sciences, 2007, p. 550.
2
A Vallega, Sustainable ocean governance: A geographical perspective, Ocean Management and Policy
Series, 2001, p. 60; EW Allen, ‘Freedom of the Sea’, The American Journal of International Law, vol.
60, no. 4, 1966, pp. 814-816.
3
Vallega, Sustainable ocean governance: A geographical perspective, pp. 83-88; CM Roberts, ‘Marine
Protected Areas and Biodiversity Conservation’ in EA Norse and LB Crowder (eds), Marine
Conservation Biology: The Science of Maintaining the Sea's Biodiversity, 2005, p. 265.
4
Allsopp et al, State of the World's Oceans, pp. 34-37.

19

The proliferation of marine protected areas (MPAs) as a tool for marine conservation is
a relatively recent phenomenon, especially when compared with the historical use of
protected areas on land for similar conservation and resource management purposes. 5
Conventional approaches to marine biodiversity conservation are generally mere
extensions of prevailing marine resource (especially fisheries) management practices. 6
As such, they are typically fragmented, in the sense that they tend to be sectoralised and
highly species-specific, with the added propensity to focus more on economically
valuable species and/or resources. 7 Traditionally, fisheries management practices are
single-species oriented 8 and operate on the premise that there are always sufficient
habitats to support the growth and survival of the target species. 9 However, this is a
flawed approach because it overlooks the fact that the very act of fishing can inflict
physical damage to marine habitats, thus resulting in degradation over time. 10
Furthermore, while such approaches may be effective when dealing with discrete
single-species stocks, they do not recognise the complexities and the interdependencies
of marine ecosystems, such as interspecific competition

11

and predator-prey

interactions. 12 With the increasing awareness of the need to conserve marine
biodiversity, spatially-orientated ecosystem management, in the form of MPAs, has
been advocated as an alternate approach to marine conservation that can complement
and reinforce, rather than replace, existing conventional measures. 13 Properly designed
and effectively managed, MPAs have the capacity to provide protection to marine and
estuarine ecosystems, rare and threatened species and communities, or any other areas
5

J Day, ‘Marine Protected Areas’ in M Lockwood et al (eds), Managing protected areas: A global guide,
2006, p. 603.
6
Kelleher, Guidelines for Marine Protected Areas, p. xxi.
7
Roberts, ‘Marine Protected Areas and Biodiversity Conservation’, p. 265.
8
NRC, Marine Protected Areas: Tools for Sustaining Ocean Ecosystems, p. 33.
9
Roberts et al, ‘The role of marine reserves in achieving sustainable fisheries’, pp. 265-279.
10
PK Dayton, ‘Reversal of the burden of proof in fisheries management’, Science, vol. 279, 1998, pp.
821-822; EN Edinger et al, ‘Reef degradation and coral biodiversity in Indonesia: Effects of land-based
pollution, destructive fishing practices and changes over time’, Marine Pollution Bulletin, vol. 36, no. 8,
1998, pp. 617-630; SF Thrush et al, ‘Disturbance of the marine benthic habitat by commercial fishing:
Impacts at the scale of the fishery’, Ecological Applications, vol. 8, no. 3, 1998, pp. 866-879; SJ Turner et
al, ‘Fishing impacts and the degradation or loss of habitat structure’, Fisheries Management and Ecology,
vol. 6, 1999, pp. 401-420.
11
Interspecific competition refers to the form of competition in which individuals of two or more
different species compete for the same resource. See M Begon et al, Ecology: Individuals, populations
and communities, 2006, for more details on the concept of interspecific and intraspecific competition.
12
S Jennings and NVC Polunin, ‘Impacts of predator depletion by fishing on the biomass and diversity
of non-target reef fish communities’, Coral Reefs, vol. 16, 1997, pp. 71-82; NRC, Marine Protected
Areas: Tools for Sustaining Ocean Ecosystems, p. 33.
13
IUCN World Commission on Protected Areas (IUCN-WCPA), Establishing Resilient Marine
Protected Area Networks - Making It Happen, p. 3.
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of high conservation value. In addition, they also cater for the ecologically sustainable
use of marine resources, public appreciation and enjoyment, and other socio-economic
opportunities. 14
The central theme of this chapter is the identification and examination of the four broad
categories of potential benefits (conservation, fisheries management, scientific research
and education, and socio-economic opportunities) that may be generated by MPAs, as
well as the perceived limitations of MPAs. This chapter begins with a brief introduction
to the topic of marine biodiversity. This is then followed by a general discussion of the
concept of MPAs, which encompasses the definition of MPAs, an historical overview of
MPAs detailing the chronological sequence of major events attributing to the emergence
of MPAs, the perceived role of MPAs in marine conservation, and matters (both in
theory and in practice) concerning the design, implementation and management of
MPAs. The chapter concludes with a brief discussion of the significance and the
emergence of MPAs from an Australian perspective.

2.2 Marine Conservation and Marine Biodiversity
Coastal and marine ecosystems around the world are in decline. 15 Many are already
under enormous stress due to the increasing exposure to a wide range of human induced
threats in the forms of overexploitation, habitat destruction, pollution, invasive species
and climate change. 16 Unlike terrestrial systems, degradations of marine ecosystems are
not readily obvious and tend not to have any immediate or direct impacts on human
populations. 17 As a result, relatively little attention has been given to the gradual
deterioration of the marine environment because problems are frequently overlooked or
ignored. 18 Habitat loss on land is already widely acknowledged as a serious global
environmental issue, with the rate of global deforestation believed to be in the vicinity
of 13 million hectares per year. 19 However, the effect of habitat loss in the oceans is
14

Agardy, Marine Protected Areas and Ocean Conservation, p. 103.
Allsopp et al, State of the World's Oceans, pp. 200-201.
16
TP Hughes et al, ‘New paradigm for supporting the resilience of marine ecosystems’, Trends in
Ecology & Evolution, vol. 20, 2005, pp. 380-386.
17
JSH Pullen, ‘Protecting marine biodiversity and integrated coastal zone management’ in RFG Ormond
et al (eds), Marine biodiversity: Patterns and processes, 1997, p. 395.
18
NRC, Marine Protected Areas: Tools for Sustaining Ocean Ecosystems, p. 18.
19
Food and Agriculture Organization (FAO), Global Forest Resources Assessment 2005: Progress
towards sustainable forest management FAO Forestry Paper 147, 2006, p. 13.
15
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similarly devastating but not as visibly obvious as habitat loss on land. The actual scale
and the rate of marine habitat loss are comparable with that witnessed in terrestrial
ecosystems. 20 Twenty per cent of the world’s coral reefs have already been destroyed or
critically threatened beyond recovery, 21 while significant proportions of the world’s salt
marshes have already disappeared. 22
Loss of biodiversity first became a major conservation issue in the late 1970s, 23 which
coincided with the entering into force of various international conventions, such as the
Convention on Wetlands of International Importance especially as Waterfowl Habitat,
and the Convention for the Protection of the World Cultural and Natural Heritage, as
well as the launch of the United Nations Educational, Scientific and Cultural
Organization (UNESCO) Man and the Biosphere (MAB) Programme. 24 The need to
protect marine biodiversity, which triggered the beginning of the growth in global MPA
creation, was appreciated only some time after the loss of terrestrial habitats and species
have already become a widespread concern. 25 Since then, the protection of biodiversity
(both marine and terrestrial) has become the focal point in conservation planning and
management strategies. 26 This is reflected in the fact that the priorities of contemporary
marine conservation are the management of ecosystem resilience and the preservation
of the key ecological processes that generate and maintain biodiversity. 27
Marine ecosystems are genetically, taxonomically and ecologically diverse. 28 This is of
great significance because genetic diversity, species diversity and ecosystem diversity
are the three fundamental elements that, collectively, constitute what is universally
known as ‘biological diversity’ (or ‘biodiversity’ for short). Therefore, biodiversity can
be thought of, in the simplest terms, as a measure of the degree of variability at the
genetic, species or ecosystem level. All three types of biodiversity are functionally
20

Roberts, ‘Marine Protected Areas and Biodiversity Conservation’, p. 267.
C Wilkinson (ed) Status of Coral Reefs of the World: 2004, 2004, p. 7.
22
I Valiela, Global Coastal Change, 2006, pp. 131-135.
23
B Thorne-Miller, The Living Ocean, 1999, p. 15.
24
G Kelleher and R Kenchington, Guidelines for Establishing Marine Protected Areas, A Marine
Conservation and Development Report, 1992, pp. 3-4.
25
Pullen, ‘Protecting marine biodiversity and integrated coastal zone management’, p. 395.
26
RL Pressey et al, ‘Conservation planning in a changing world’, Trends in Ecology & Evolution, vol.
22, no. 11, 2007, pp. 583-592.
27
Vallega, Sustainable ocean governance: A geographical perspective, p. 47.
28
See GC Ray and JF Grassle, ‘Marine biological diversity’, Bioscience, vol. 41, no. 7, 1991, pp.
453-457.
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important and of potential economic value to humans. 29 Together, these three
constituents account for the entirety of the variety of life on Earth at different levels of
complexity. 30 As such, marine biodiversity may be defined and quantified at any one or
more of these three levels of complexity. For simplicity, references to marine
biodiversity, unless specified otherwise, are generally taken to encompass all three
levels of complexity. This is the view that has been adopted for the purposes of this
discussion.
With the exception of the attention and efforts devoted to iconic marine animals such as
whales, dolphins, seals, dugongs, sea turtles and sea birds, comparatively limited
resources and attention have historically been channelled towards the conservation of
marine biodiversity, especially the protection of critical habitats. 31 As such, the
protection for lesser profiled species are likely to be coincidental in nature, whereby
they may be indirectly protected by conservation measures (which could be in the form
of protected areas, pollution control, or bycatch reduction) that are intended for the
protection of the more charismatic marine fauna, especially marine megafauna such as
whales and dolphins. 32 The lack of attention in marine biodiversity conservation is
scarcely justifiable considering 32 of the 33 known animal phyla are known to occur in
the oceans, and 15 of these are exclusively marine phyla. 33
Marine biodiversity begets opportunities and benefits for humans. These opportunities
and benefits are delivered in the form of the vast array of goods and services that are
provided by marine organisms and/or derived from their interactions with the
ecosystems. 34 Of perhaps the greatest interest are products with pharmaceutical values,
medicinal properties and biotechnological applications that can be extracted or derived
29

While all types of biodiversity are important, it is species diversity that tends to be at the focal point of
scientific research and management decisions. See KJ Gaston and JI Spicer, Biodiversity: An
introduction, 2004, pp. 12-16.
30
Gaston and Spicer, Biodiversity: An introduction, p.3.
31
NRC, Marine Protected Areas: Tools for Sustaining Ocean Ecosystems, p. 18; SK Hooker and LR
Gerber, ‘Marine reserves as a tool for ecosystem-based management: The potential importance of
megafauna’, Bioscience, vol. 54, no. 1, 2004, pp. 7-39.
32
E Hoyt, ‘The value of charismatic megafauna for MPA planning, design and implementation’, Waves,
vol. 11, no. 2, 2005, p. 16. See also E Hoyt, Marine protected areas for whales, dolphins and porpoises:
A world handbook for cetacean habitat conservation, 2005, regarding the significance of cetaceans, as
flagship species, in marine conservation.
33
Agardy, Marine Protected Areas and Ocean Conservation, p. 6.
34
J Lubchenco, ‘Oceans on the edge’ in Environment on the edge 2004/05 lecture series, 2005, pp. 20-21;
Agardy, Marine Protected Areas and Ocean Conservation, pp. 16-18.

23

from marine fauna and flora. 35 Ecosystem services in the form of ecological processes
such as nutrient cycling, coastal protection and waste assimilation are vital functions
with direct or indirect implications for humans. It is an unfortunate fact that the
importance of ecosystems (or specific aspects of ecosystems) is inherently measured on
the basis of their immediate usefulness to humans. 36 As such, the perceived value 37 of
marine biodiversity to humans is the central premise that typically motivates the
commitments to marine conservation. 38 Furthermore, the long-term benefits of marine
conservation can sometimes be outweighed by the prospect of short-term economic
gains from unsustainable development and exploitation. 39
One of the more utilitarian arguments for conserving and maintaining marine
biodiversity relates to the potential value (both in economic and ecological terms) of
new discoveries. 40 Such discoveries may be in the form of new species, new resources,
new uses for existing resources, or the understanding of evolutionary linkages and vital
ecological processes. While new discoveries invariably equate to prospective new uses,
new applications of compounds extracted from known marine organism are still
continuously being explored and tested. For example, compounds with anti-fouling
properties have been isolated from the secondary metabolites of certain species of
algae. 41 It is virtually impossible to ascertain the likelihood or the subsequent value of
any potential new compounds that may be extracted from known living resources, let
alone from undiscovered specimens. Similarly, it is impossible to predict the value of
prospective uses that may be derived from yet to be discovered resources. Therefore, the
protection and maintenance of the full spectrum of marine biodiversity constitutes a
prudent measure to ensure that all current and potential opportunities are preserved. The
value of marine biodiversity extends beyond the scope of economic rationalisation,
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AB Craft and RD Simpson, ‘The value of biodiversity in pharmaceutical research with differentiated
products’, Environmental and Resource Economics, vol. 18, 2001, pp. 1-17; Thorne-Miller, The Living
Ocean, p. 13.
36
Thorne-Miller, The Living Ocean, p. 7.
37
See DM Lavigne, ‘Marine mammals and fisheries: The role of science in the culling debate’ in N
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which is the fundamental principle of the utilitarian view of marine biodiversity. 42 On a
more holistic level, greater biodiversity offers greater stability and resilience to marine
ecosystems, 43 while the appreciation for the grandeur of marine biodiversity may stem
from aesthetic, religious or spiritual grounds.
The perception of the value and importance of biodiversity is subjective. Therefore, it
may be too idealistic to expect consensus on conservation priorities. Salm et al.
presented a hypothetical scenario to demonstrate how the value of marine biodiversity
may be perceived differently by different user groups. 44 When asked to nominate what
are the more important species to conserve, sport fishers tend to value large game fish
such as sailfish, marlin, tuna and kingfish. Marine biologists may place greater value on
coelacanth, corals and sharks on the basis of their ecological and evolutionary
significance, whereas the general public may consider iconic species such as whales and
dolphins to be the priorities for conservation. These are merely snippets of the vast
spectrum of views. One of the most significant challenges in marine conservation and
marine resource management therefore lies in finding and maintaining a sustainable
compromise among competing interests and priorities.
An even greater challenge to marine conservation is with respect to addressing the
various threats to marine biodiversity. Marine biodiversity worldwide is increasingly
exposed to anthropogenic threats such as overexploitation, incidental catches, habitat
modification and destruction, pollution, introduction of invasive species, and climate
change. Threats to marine biodiversity are discussed in Chapter 4. 45 The need for
marine conservation became a focus of topical discussion on the global stage in the late
1980s in response to concerns over the likely impacts of unabated degradation and
unsustainable exploitation of the oceans. 46 There is now a growing consensus that the
oceans are in crisis. 47 An accumulation of neglect and mismanagement over time has
42
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left the marine environment in a precarious state, as marine resources are beginning to
show signs that they are struggling to sustain the current levels of commercial
exploitation. 48 The most alarming sign is undoubtedly the revelation that most of the
world’s commercial fish stocks are already on the verge of depletion. Up to 53 per cent
of the world’s commercial fish stocks are fully exploited, 28 per cent are overfished,
and three per cent are already depleted. 49 The status of the less commercially important
species may be even more foreboding given the general lack of available data and
knowledge, especially in developing countries (such as Kenya) with limited scientific
and technical capacities in fisheries management. 50
Conventional strategies for marine conservation are exemplified by measures that are
based on a species-specific approach, which means the focus of management efforts is
generally at the population level, rather than at the ecosystem level. 51 There is also a
tendency to place greater emphasis on commercially valuable and iconic species. 52 This
is particularly prevalent in fisheries management practices. Furthermore, specific
strategies implemented for particular target species may exert negative influences
(either directly or indirectly) on other non-target species through subtle shifts in
competitive interactions or predator-prey relationships. 53 For example, the protection of
rocky shores in Chile from harvesting led to a shift in compositions from communities
dominated by mussels to communities dominated by barnacles. This transformation was
facilitated by the recovery of the predatory snail Concholepas concholepas, which was
overexploited prior to the protection. 54
The management of the marine environment is, in essence, a task concerned with
establishing a balance between conservation and the sustainable use of marine resources.
Marine Reserves and Marine Protected Areas, 2001, available at:
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Marine resources (such as fisheries resources) have traditionally been perceived as
‘common property’, in the sense that they are not and cannot be privately owned and are
instead managed under the custodianship of the government on behalf of its citizens. 55
As such, management decisions relating to the protection of the marine environment
and the sustainable use of marine resources can often become sensitive matters with
socioeconomic and political ramifications. 56 Given the scale of marine ecological
processes and the trans-jurisdictional nature of impacts, the task of developing effective
and acceptable management and regulatory mechanisms is difficult.
Historically, the management and regulation of the uses of marine resources across the
globe have been piecemeal, and typically focuses on the resolution of discrete issues in
isolation, rather than as part of a holistic and integrated solution. 57 In Australia, this is
evident in the multitude of statutes each dealing with a separate aspect of ocean
governance, and the fact that there is no single specialised statute that deals specifically
with the protection and management of the marine environment. Both tendencies
represent major deficiencies in the conventional approach to marine resource
management. Additional encumbrances lie in the fragmentation, or in many instances,
the overlap of jurisdiction and management responsibilities between various
government agencies. 58 Many countries (such as the United States and Australia) have
specific institutions and mechanisms (such as laws and policies) dedicated to addressing
matters concerning marine conservation and resource management, although such
institutions and mechanisms are often scattered among various agencies both within and
across the different levels of government. 59 For example, in the US, the 140 or so
federal statutes relevant to ocean governance are administered and implemented by no
less than 20 federal agencies; while some 35 coastal states also have the authority to
legislate and regulate on ocean-related matters. 60 The fragmentation of jurisdictional
and/or management responsibilities is often compounded by the inadequate or lack of
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coordination among the various government authorities and agencies. 61 Furthermore,
sectoralisation coupled with deeply entrenched governmental arrangements and
departmental traditions can further impede the development and the subsequent
implementation of effective integrated management policies and practices. 62 As such,
the effectiveness of integrated coastal and ocean management will ultimately depend on
the degree of compatibility in the inter-jurisdictional (i.e. across the various levels of
government), inter-sectoral (i.e. between different user groups and stakeholders),
inter-disciplinary (i.e. between environmental, social and economic perspectives) and
inter-generational dimensions. 63
While the apparent decline in the state of the ocean’s living resources reflects the
unsustainable nature and magnitude of resource exploitation, which are driven by the
growing demand and dependence for marine resources by an expanding global
population, 64 it is also an ominous indication of the inadequacies of the conventional
approaches to marine conservation and marine resource management. 65 Urgent attention
and a more holistic approach to the protection and management of marine resources are
clearly required. 66 The concept of MPAs emerged as a possible solution in response to
the need for a different approach to manage the marine environment and its resources in
a more sustainable manner.

2.2.1 Sustainability and Ecosystem-based Management
The notion of sustainability became the emphasis of contemporary marine conservation
and management regimes following the publication of the ‘Our Common Future’ report
(also known as the Brundtland Report) by the WCED (World Commission on
Environment and Development) in 1987. 67 This is reflected in the fact that one of the
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key findings from the Brundtland Report was that it is possible to have economic
development without compromising the ability of future generations to meet their
needs. 68 The concept of sustainability is concerned with establishing a balance between
environmental protection, economic growth and social development, 69 which are
collectively known as the ‘triple bottom line’. 70 The notion of the triple bottom line
ensures that all three goals will be considered equally in the decision-making process. 71
The principles of sustainability, when applied in the ecological context, have allowed
environmental issues such as biodiversity conservation to be included in the
decision–making process through the implementation of ecosystem-based management
(EBM). 72 There is growing recognition that such an ecosystem-based approach,
operating in conjunction with the precautionary principle, 73 is necessary to achieve
sustainable management of the marine environment. 74 The fundamental concept of
EBM relates to the recognition that human activities need to be managed in such ways
that they do not compromise the key ecological components and processes that maintain
the structural and functional integrity of the entire ecosystems. 75 More importantly,
EBM represents a shift in management focus from individual species to entire
ecosystems, and takes into account the interactions and interdependencies between
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species and habitats. 76 An area-based approach to marine management in the form of an
MPA is therefore considered the most practical and tangible means of implementing the
principles of EBM. 77 The significance of MPAs, with respect to sustainability and EBM,
will be discussed in the ensuing sections of this chapter, beginning with an overview of
the fundamental conception of MPAs.
In light of the fact that the emphasis of EBM is essentially ‘management at the
ecosystem scale’, the management of MPAs that adheres to the principles of EBM must
also acknowledge the spatial scale of the ecosystems. This means MPA boundaries must
not simply be delimited on the basis of physical or political geography, but determined
from a biogeographical perspective that takes into account the distribution of diversity
and critical habitats, and the occurrence of essential ecological processes. 78 However,
this is not always practicable, due to the socio-economic and political factors associated
with the creation of MPAs. Furthermore, given the highly connective nature of the
oceans and the spatial heterogeneity 79 in marine ecosystems, an MPA is unlikely to be
effective unless it is incorporated within, or is itself sufficiently large to constitute an
integrated and ecosystem-based management regime that accounts for the complexities
and interdependencies of marine ecosystems. 80

2.3 Concept of Marine Protected Areas
Area-based marine management measures can be implemented in various forms, and
depending on the actual focus (or foci) of management, these marine managed areas
may also be referred to by different names, such as closed areas, sensitive sea areas,
fishing closures, harvest refugias, fisheries management areas, no-take areas, and
76
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marine protected areas. 81 Of the various types of marine managed areas, ‘marine
protected area’ is arguably the most commonly used and has already become the
political ‘buzzword’ and a standard approach of contemporary marine conservation. 82
Marine protected area (or simply MPA) is a generic term widely used to refer to any
discrete geographical area of marine or estuarine characteristics (which may include
land, seabed and the overlying water) established by legal or other effective means
primarily for the protection, maintenance and enhancement of biological diversity, as
well as the sustainable management of natural and cultural resources. In less technical
terms, an MPA is simply an area of marine or estuarine terrains (such as sandy beach,
tidal mudflat, coral reefs, intertidal rocky platform and coastal wetlands) that is
subjected to some managed form of protection against at least one preventable threat.
Adverse impacts and changes to coastal and marine ecosystems (including marine
habitats) are often at such a scale (both spatially and temporally) that obscures the exact
nature and extent of damage. 83 MPAs maintain and preserve representative samples of
marine ecosystems by minimising the magnitude of impact from anthropogenic sources,
thus ensuring their long term sustainability and the capacity to recover from sporadic
and periodic natural disturbances (such as tsunamis and severe storms), and the
incremental environmental changes (such as changes in ocean surface temperatures due
to climate change). 84 Most species and ecological communities have developed some
degree of resilience that allows them to adapt, survive, or recover from episodic natural
stresses, but they are generally less likely and less capable of recovering from prolonged
and persistent human-induced disturbances. 85 One of the more tangible values of MPAs
to the conservation cause is therefore the minimisation of exposure to human impacts,
and subsequently the extent of impact. 86 This is possible because MPAs are capable of
delivering important outcomes that are instrumental to the well-being of marine
ecosystems through the management of identifiable threats and impacts. The
management of threats and impacts through the implementation of MPAs typically
81
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involves either the restriction or the outright prohibition of activities that are responsible
for such threats and impacts. MPAs provide the basis upon which ecosystem-based
management may be implemented. In doing so, they are capable of providing
spatially-defined protection to species, populations, communities, habitats, and critical
ecological functions and processes. These outcomes coincide with the range of
perceived benefits, either directly or indirectly, to marine biodiversity and ecosystems
that MPAs are expected to generate. 87
While conservation is invariably the primary focus, MPAs can be created for a variety
of reasons. An area may be declared an MPA because: 88
(1) it is a representative sample of an important habitat type; or
(2) it is needed as a no-take refugia for sustainable fisheries management; or
(3) it contains high species diversity; or
(4) it is the site of a key biological activity or key life history stage (e.g. foraging,
breeding or spawning sites); or
(5) it contains critical habitat(s) of endangered species, populations or communities; or
(6) it is the location of one or more critical ecological processes; or
(7) it contains unique landscape or natural features; or
(8) it is a site of significant cultural or historical value; or
(9) it is in pristine condition with negligible or no human presence.
Irrespective of the reason(s) for which an MPA was created, the commonalities of all
MPAs are: (1) clearly delineated boundaries; and (2) a declaration of the range of
permitted and/or prohibited uses within individual MPAs. The latter is generally
determined by the purpose(s) for which a particular MPA was created. Several
equivalent terms such as ‘marine and estuarine protected areas’, 89 ‘marine and coastal
protected areas’, 90 as well as the more generic ‘aquatic protected areas’ 91 have also been
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used, at times interchangeably, to describe protected areas that have been purposely
established to protect certain aspects of the marine environment.
A common misconception is that all MPAs are highly protected and strictly ‘no-take’
reserves. This may be attributed to the connotation associated the word ‘protected’. In
reality, the degree of protection can vary significantly both between MPAs and within
MPAs. Variable degrees of protection within an MPA, typically via mechanisms such
as zoning, allows for the possibility of multiple uses and is a distinct feature of all
Australian marine parks. 92

2.3.1 Defining Marine Protected Areas
How MPAs are defined can affect how they are created (e.g. in terms of the relevant
legal instruments under which MPAs may be created) and how they are to be managed
(e.g. in terms of appropriate management regime and mechanisms for compliance and
enforcement). One of the first widely acknowledged official definitions for MPAs was
developed during the Fourth World Wilderness Congress (WWC) (Denver, Colorado)
in 1987, which was subsequently adopted by the World Conservation Union (IUCN) at
its 17th General Assembly in 1988. 93 In this definition, an MPA is:
“any area of intertidal or subtidal terrain, together with its overlying water and
associated flora, fauna, historical and cultural features, which has been reserved by law
or other effective means to protect part or all of the enclosed environment.” 94
The most significant aspect of this definition, when compared with the more generic
definition for protected areas, is the obvious reference to the marine environment. As
such, this remains one of the few definitions of MPAs that apply specifically and
exclusively to protected coastal and/or marine areas. The definition also implied that an
MPA may also include coastal land areas and islands. 95 However, the definition had
some apparent inadequacies, most noticeably: (1) the reference to flora and fauna
92
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effectively excludes all non-biological natural features; and (2) while the area has to be
reserved by law, the definition does not imply that the area necessarily needs to be
managed or protected under the law. 96 Moreover, under this definition, any terrestrial
reserve with seaward boundaries that extend as far as the mid-tide mark could be
considered an MPA. 97 Other subsequently refined definitions that have nonetheless
retained similar unequivocal marine emphasis have since been developed and/or
suggested, including: the modified definition suggested by Nijkamp and Peet (1994) in
the AIDEnvironment Study within the BioMar Project commissioned by the LIFE
Programme 98 of the Commission of European Communities; 99 a refined definition
recommended by the CBD Ad Hoc Technical Expert Group for the Convention on
Biological Diversity (CBD); 100 and the definition adopted in the US legislation. 101
Incidentally, none of these definitions explicitly recognised the air space above the
water surface as being part of an MPA. 102
In light of the fact that MPAs are essentially a subset of the generic concept of protected
areas which was initially designed for terrestrial uses, it is logical to perceive MPAs
simply as specialised and more narrowly-defined versions of terrestrial protected areas
(TPAs). A protected area is generally only referred to as an MPA, for the purpose of
clarification, if the total area of the marine or estuarine components it encompasses
exceeds the total area of the terrestrial components. 103 Furthermore, since the concept of
96
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protected areas was first adopted on land, most institutional and legal frameworks
relating to conservation were originally created to meet terrestrial requirements. 104 This
is exemplified by the fact that most of the early protected areas (including any marine
extensions of terrestrial national parks or nature reserves that may be classified as
MPAs) in NSW were initially created under the National Parks and Wildlife Act 1974
and managed by the National Parks and Wildlife Service. 105
Given their similarities and the common conceptual origin, it is often convenient for
marine and terrestrial protected areas to be dealt with collectively under the single
overarching term of ‘protected area’. 106 This is reflected in some of the early definitions
of MPA, which essentially considered MPAs as simply marine areas that meet the
definition of a ‘protected area.’ In fact, the IUCN definition for ‘protected areas’ is the
standard definition that many nations, such as Australia, have chosen to adopt as the
basis for defining MPAs at the domestic level. 107 This is largely because the term
‘protected area’ is generic enough and flexible enough to apply to a vast array of
terrestrial, aquatic and marine designations. The definition formulated by the IUCN in
1994 defines a ‘protected area’ as:
“…an area of land and/or sea especially dedicated to the protection and maintenance
of biological diversity, and of natural and associated cultural resources, and managed
through legal or other effective means.” 108
This definition clearly does not try to differentiate between ‘marine’ and ‘terrestrial’
protected areas, but is sufficiently broad to be applicable to both types of protected areas
and to encompass all terrains and ecosystems. However, the degree of applicability of
this definition to freshwater and brackish water systems is open to interpretation. 109 The
two constituent elements of the definition, which relate to the management goal and
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management regime, effectively serve as the two fundamental criteria for determining
the eligibility for recognition as a protected area. More importantly, they address the
two major inadequacies of the earlier 1988 definition. This means for an area to be
classified as a ‘protected area’, the area concerned must be established primarily for the
purpose of biodiversity conservation, and it must be subjected to some form of effective
management. 110 For example, any catchment area protected for the supply of potable
water, state forests managed principally for commercial timber protection, or any
privately owned land dedicated to conservation (but not subject to a legally enforceable
management regime, such as a covenant) will not be classified as protected areas. 111
The greatest significance of the 1994 IUCN definition (and any subsequent variants of
this definition) is that it provided the technical basis for the systematic identification and
classification of all protected areas, or different zones within protected areas. It was
upon this unambiguous and universally applicable definition of ‘protected area’ that a
system for categorisation (i.e. the IUCN Protected Area Management Categories) 112
was subsequently developed. This is discussed in greater detail in 2.3.2.
While it may be simple and more convenient to unify all protected areas under a
common definition, it was initially necessary to segregate MPAs from TPAs while the
notion of marine conservation was still at a relatively undeveloped stage, and needs to
be recognised as a discrete agenda of its own. The necessity to differentiate MPAs from
TPAs may at first be seen as contradictory, especially given the present day emphasis
on an integrated, ecosystem-based approach to marine conservation. However, the
differentiation has major significance in terms of elevating and consolidating the status
of MPAs amid a prevailing conservation regime that is predominantly terrestrial
oriented. 113 All the early protected areas, including some early MPAs such as the Royal
National Park and the Kuring-Gai Chase National Park in Sydney, were essentially
terrestrial reserves, even though some of these reserves may incorporate estuaries and/or
parts of the coastline that allowed them to be classified as MPAs.
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As the importance of marine conservation began to grow, largely due to the recognition
of the potential threats from the increasing technological capabilities of the human
population to exploit ocean resources, it became increasingly necessary to direct greater
attention and resources towards an ecosystem-based and spatially-explicit form of
management, as exemplified by the use of MPAs. Furthermore, given that the present
day MPAs already are a clear departure from the more rigid and limited planning and
management framework of conventional TPAs, 114 it makes sense for MPAs to be
recognised as a discrete class of protected areas rather than as a subset or extension of
the concept of TPAs. Such recognition was particularly necessary earlier on to provide
the opportunity for MPAs to establish a ‘profile’ as a tool for conservation that is
parallel in status with that of TPAs, especially in light of the fact that TPAs have
historically been the most prominent management option associated with conservation.
This becomes particularly important when it comes to competing for the allocation of
finite management resources (especially funding) and management priority.
Decades after the initial emergence of the concept of MPA, 115 there was renewed
aspiration to unite MPAs with terrestrial and aquatic (freshwater) protected areas under
a single definition that reflects the full range of all possible types of protected areas. 116
This prompted the development of a new official definition for protected area by IUCN,
which was formally adopted at the 2008 IUCN World Conservation Congress
(Barcelona, Spain), where a ‘protected area’ is now defined as:
“a clearly defined geographical space, recognized, dedicated and managed, through
legal or other effective means, to achieve the long-term conservation of nature with
associated ecosystem services and cultural values.” 117
In this newly developed definition, “area of land and/or sea” is replaced with “clearly
defined geographical space”. The removal of specific reference to the marine
environment means the new definition now encompasses all types of protected areas,
including MPAs. The 2008 definition was developed with the intention of superseding
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the previous IUCN definition for MPAs. 118 While countries that adopted the earlier
definition are likely to embrace and adopt the new definition, it is not yet known how
many have so far made the necessary amendment to incorporate the new definition into
pre-existing domestic legislation or policies. In the case of Australia, the new definition
has already been incorporated into some of the official policy documents 119 and the
textual contents of some government websites. 120 Nevertheless, it is quite intriguing to
note that after early efforts to ensure that MPAs are perceived as a separate entity to
TPAs, MPAs will once again be coupled with TPAs and collectively managed under the
more generic label of ‘protected areas’.
Notwithstanding the variations in wording, all three definitions explicitly stipulate that
the criteria for defining MPAs (and all protected areas in general) are in terms of
management priorities (whereby conservation must remain the primary objective) and
management regimes, irrespective of the actual nomenclature or formal designation. 121
It is not uncommon for the management of the sustainable use of fisheries resources to
also be incorporated as key goals of MPAs. 122 However, all forms of fisheries
management, despite the emphasis on sustainability, are still inherently biased towards
commercially valuable species instead of the full spectrum of species, which is
inconsistent with the fundamental objective of conservation. 123 As such, there are still
uncertainties over whether areas that are managed primarily or exclusively for fisheries
objectives can technically be classified as MPAs under the current definition. However,
the lack of permanent status alone may be considered sufficient to prevent fisheries
management measures such as fishing closures from being classified as MPAs. 124
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2.3.2 Historical Evolution of Marine Protected Areas
Area-based management of the marine environment is the precursor to the various
forms of MPAs that are now being implemented to preserve the natural character and
the integrity of marine ecosystems. 125 Area-based ocean and coastal management is
essentially a relatively recent offshoot of the generic ‘protected area’ paradigm, which is
traditionally terrestrial-focused, and has a long recorded history. 126 In industrialised
countries, the idea of setting aside areas for the purpose of conservation is a concept that
can be traced as far back as the nineteenth century, although back in those times it was
generally motivated by recreational intents (such as hunting) and mostly existed in the
form of private reserves. 127 For example, the Gran Paradiso area in Italy was declared a
hunting zone in 1836, which became a royal hunting reserve in 1856, before it was
eventually declared a national park in 1922. 128 The earliest forms of protected area were
those established by indigenous communities to preserve sites of varying natural,
cultural or spiritual significance. Examples of such areas include the sacred sites of the
Australian aboriginal tribes, the tapu areas in Oceania, and the sacred groves in
Africa. 129 Traditionally, indigenous communities, such as the Aboriginal tribes in
Australia, have adopted and maintained a relatively harmonious coexistence with the
land and sea they inhabit. This is partly due to the integration of a subsistence lifestyle
with the natural environment, supplemented by the adherence and enforcement of
customary practices as means of regulating the use of natural resources. 130 As such, in
many countries the value of indigenous knowledge and customary practices are now
increasingly being recognised and incorporated into mainstream conservation
methodology. 131
Unlike indigenous or community-based marine resource management, the incentive for
resource management in most capitalist societies is largely driven by utilitarian motives,
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primarily to preserve future economic opportunities for exploitation rather than the
preservation of the intrinsic values of natural systems. 132 Nonetheless, as countries,
especially developed countries, around the world began to realise the rate and the
magnitude of problems associated with the accelerated loss of wilderness on land on a
global scale, parks and reserves were quickly being established around the world to
preserve unique landscapes and to protect threatened ecosystems. 133 This gave rise to
the more modern concept of protected areas, from which the concept of MPA
subsequently emanated. The world’s first ‘modern’ protected areas were established in
the US and Australia during the 1860s and 1870s respectively. 134 A reserve in Yosemite
was declared as a protected area in 1864, which was the catalyst to the subsequent
creation of the Yosemite National Park in 1890, 135 although Yellowstone National Park
became the world’s first national park when it was declare in 1872. 136 In Australia,
2,000 hectares of land to the west of Sydney (which eventually became part of the Blue
Mountains National Park) was reserved in 1966 for protection and tourism, 137 while
The National Park, later renamed Royal National Park, was established in the southern
outskirts of Sydney, New South Wales, in 1879, to prohibit dredging, removal of raw
materials and fishing using explosives. 138
The notion of MPAs first emerged as an extension of the use of TPAs to help address
the growing demand to manage the marine environment and marine resources in a
sustainable manner. The terrestrial origin of the MPA concept is reflected in the fact
that many present day MPAs were once simply the marine/estuarine annexes of
terrestrial protected areas. 139 This is evident in the 43 MPAs in NSW that exist as the
marine extensions of existing coastal national parks and nature reserves. 140 They are
still incorporated and managed within the terrestrial reserve system, even though they
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are classified as MPAs. 141 Despite sharing a common conceptual origin with terrestrial
protected areas, MPAs struggled to attract the same levels of recognition and acceptance
when compared with their terrestrial equivalents, such as national parks. This is
exemplified by the fact that the notion of ‘no-take’ sanctuary zones within MPAs is not
as well embraced as the equivalent ‘no harvesting of any kind is allowed’ policy of
national parks, and has at times been criticised as ‘advocacy against fishing, not for
conservation’. 142
While MPAs clearly do not have the same long and documented history when compared
with terrestrial parks and reserves, the fundamental concept of MPAs is not a modern
innovation. The practice of implementing closed areas (or closed seasons) in fisheries
management, which is functionally analogous to MPAs, albeit without formal legal
status, has in fact been in existence for hundreds of years. 143 Among the traditional
island communities in Oceania, for centuries it has been known that harvesting in
certain coastal fishing grounds were periodically and/or seasonally prohibited by
community leaders in order to allow for the replenishment of fish stocks. 144 Such
customary management initiatives can be considered the earliest use of closed areas as a
primitive form of MPA, even though they were intended for fisheries management
purposes (such as the maintenance of fish stocks) rather than the conservation of
biodiversity. 145 While having clearly defined conservation objective(s) as the principle
focus is still the key distinguishing feature of all MPAs, most of the present day MPAs,
managed under ‘multiple-use’ regimes, accommodate for the concurrence of
conservation and marine resource management (mostly fisheries) interests. 146
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One of the first examples of a bona fide modern MPA with formal legal status was
believed to be the Fort Jefferson National Monument Park, which was established off
the west coast of Florida, USA in 1935 to protect sensitive marine habitats. 147 However,
while the Royal National Park in NSW is a terrestrial park by name and a terrestrial
park by character, it incorporates a sizeable (100 hectares) marine component 148 which
can be classified as an MPA, thus making it one of the world’s first MPAs. 149 Other
examples of early MPAs include the Maquinna Marine Park in Canada (established in
1955), 150 the Tsitsikamma National Park in South Africa (established in 1964) 151 and
the Sumillon Island fish sanctuary in Cebu, Philippines (established in 1974). 152 The
Great Barrier Reef Marine Park in Queensland, Australia, which was progressively
established between 1980 and 1983, is arguably the most famous of all MPAs. This is
partly due to the interest and publicity generated by its iconic coral reefs, and partly due
the extent of area it covers, which is in excess of 340,000 square kilometres, thus
making it the largest MPA in the world at the time of its creation. It is one of the best
known examples of MPAs that successfully implemented a multiple-use management
regime. 153
There is one other early variant of MPA that has long been in existence but is not as
readily acknowledged. In the past, areas of the oceans that were once considered
inaccessible to human endeavour - mostly due to extreme depth, remoteness, or rugged
terrain - have essentially fulfilled the roles of ‘natural’ MPAs that provided relieving
refuges to commercially exploited marine fauna, especially fish. 154

However,

advancements in modern technologies have not only increased harvesting capacity but
also greatly decreased the amount of previously inaccessible areas, thus resulting in the
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loss of these natural ‘de facto’ MPAs. 155 This means there is now the added necessity to
artificially create new MPAs to offset the loss of these natural refuges.

2.3.2.1 The Chronology of the Evolution of MPAs
The gradual evolution and consolidation of the modern concept of MPAs, and its
integration into mainstream marine conservation and management practices can be
tracked chronologically by a sporadic sequence of landmark events. The start of the
modern MPA movement was thought to be in the late 1950s and early 1960s when
issues relating to overfishing, marine pollution and ocean governance initially began to
attract global attention. 156 In light of accelerated coastal development and marine
exploitation, the urgent need to protect marine environments and manage marine
resources was first formally recognised in 1962. 157 The First World Congress on
National Parks (Seattle, USA, 30 June – 7 July, 1962) discussed issues such as the
effects of humans on wildlife, species extinction, the role of national parks in scientific
studies, and the practical problems of park management. It was during this conference
that the topic of MPAs was introduced and discussed for the first time at an
international forum. 158 However, it was an IUCN conference on marine parks and
protected areas, convened in Tokyo in 1975, 159 that provided the first major impetus for
the systematic protection and management of the world’s representative marine
ecosystems via the establishment of a well-monitored global system of MPAs. 160 This
was followed up by a series of workshops conducted by the IUCN Commission on
National Parks and Protected Areas (CNPPA) in 1982 as part of the 3rd World Congress
on National Parks held in Bali, which called for the inclusion of marine, coastal and
aquatic (freshwater) areas in the global network of protected areas. 161 This led to the
publication of Marine and Coastal Protected Areas: A Guide for Planners and
Managers, 162 which was at the time the most comprehensive manual for the
management of MPAs. The next major event was the 1992 Caracas Action Plan adopted
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at the Fourth IUCN World Congress on Protected Areas (Caracas, Venezuela, 10-21
February, 1992), which formulated a number of management objectives and high
priority actions for protected areas in general, most of which had direct relevance to
and/or a strong emphasis on MPAs. 163
In addition to formulating the first official definition for MPAs (as previously discussed
in Chapter 2.3.1, page 31), the Fourth WWC in 1987 was also a key event in the
chronology of MPAs. Its significance relates to the passing of a resolution concerning
the establishment of an integrated global policy framework for marine conservation
based on the primary goal and the associated objectives developed to address some of
the issues raised in the Brundtland Report. 164 The definition and objectives from the
Fourth WCC were echoed in Resolution 17.38 of the 17th General Assembly of the
IUCN in 1988, and included a set of specific objectives concerning the establishment of
a global representative system of MPAs.
The 1988 resolution of the 17th General Assembly of IUCN formally recognised and
adopted the use of MPAs as a machinery of management for the conservation and
sustainable use of marine resources, and called for the establishment of a global
representative system of MPAs. 165 The main objective of the resolution is to promote
“the protection, restoration, wise use, understanding and enjoyment of the marine
heritage of the world in perpetuity through the creation of a global, representative
system of marine protected areas and through management in accordance with the
principles of the World Conservation Strategy of human activities that use or affect the
marine environment.” 166 This effectively prescribed the roles and functions that are to
be expected of MPAs. As more and more MPAs are created around the world, MPAs
are rapidly affirming their credentials as genuine mainstream management tools for
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conservation. 167 The extent of affirmation is reflected in the fact that MPAs are now
being ubiquitously promoted and implemented at international, regional, national and
local levels. 168 The landmark report A Global Representative System of Marine
Protected Areas 169 was subsequently published in 1995, which provided the first and
the most comprehensive inventory of global MPAs. It identified gaps in MPA coverage
and management deficiencies in existing MPAs in each of the 18 marine regions.
The profile of MPAs (as a marine conservation tool) was further enhanced by a suite of
international conventions, programs and initiatives that have either provided the legal
framework for marine conservation, or have recognised and endorsed the incorporation
of MPAs as a critical component of integrated coastal conservation planning and
management. 170 These include the United Nations Convention on the Law of the Sea,
the Convention on Wetlands of International Importance especially as Waterfowl
Habitat, the Convention on Biological Diversity, the Regional Seas Programme, and the
United Nations Man and Biosphere Programme.

United Nations Convention on the Law of the Sea
The United Nations Convention on the Law of the Sea (hereafter referred to as
UNCLOS), which came into force in 1994, provided a major milestone in ocean
governance. By building on the foundation established by the four 1958 conventions
collectively known as the Geneva Conventions on the Law of the Sea, 171 UNCLOS
created the legal framework upon which measures relating to the creation of MPAs and
marine conservation (including the regulation of fishing) can be developed and
implemented. 172 While it made no direct reference to MPAs, UNCLOS instils some
obligations on coastal nations to protect and preserve the marine environment, which
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are applicable to areas both within and beyond national jurisdiction. 173 Part XII of the
convention deals specifically with the protection and preservation of the marine
environment, albeit only with respect to pollution. Article 211.6 may be construed as
pertaining to the possible creation of MPAs where special pollution control measures
may be adopted in certain designated areas to counter potential threats to ecosystems
and endangered species from vessel-source pollution.174 This provided the platform
upon which sensitive marine habitats may be protected via external measures, such as
through the designation of Special Areas, or Particularly Sensitive Sea Areas (PSSAs)
by the International Maritime Organization (IMO) under Annexes I and II of the
International Convention for the Prevention of Pollution from Ships (otherwise known
as the MARPOL Convention). 175 Coastal nations also have a general obligation to
conserve and manage living marine resources. However, the obligations under
UNCLOS to conserve and manage living marine resources are largely concerned with
the underlying objective to promote the optimum utilisation of living resources in the
exclusive economic zones (EEZs), 176 whereby the emphasis of conservation and
management measures is to maintain or restore the populations of harvested species at
levels which can produce the maximum sustainable yield. 177
Under the terms of UNLCOS, the rights and responsibilities of coastal nations are
defined in accordance with the different zones in which the marine space may be
divided into. Coastal nations are granted the authority to impose appropriate regulatory
measures for the purpose of managing or conserving marine resources in the marine
areas to which they have either the sovereignty (such as in the internal waters, the
territorial seas or archipelago waters) or the sovereign rights (such as in the EEZs or the
continental shelf) to marine resources. 178 As such, most MPAs have been established
173
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within the territorial seas of coastal nations while comparatively fewer MPAs are
known to exist in the EEZs. Furthermore, the designation of territorial seas and
exclusive economic zones to coastal nations under the terms of UNCLOS had the effect
of reducing the size of the high seas, which are areas of the sea that are beyond national
jurisdictions, where no coastal nation can legally enforce the provisions of its own
legislation or management measures upon the others. The high seas create a special
challenge concerning the conservation and the management of marine resources,
especially with respect to the creation of MPAs, which is only possible through
international cooperation and agreement. 179

Convention on Wetlands of International Importance especially as Waterfowl
Habitat
The Convention on Wetlands of International Importance especially as Waterfowl
Habitat (also known as the Ramsar Convention) is one of the first international treaties
that focus and promote conservation and sustainable development through international
cooperation. Contracting parties to the Ramsar Convention are obliged to designate sites
to be included on the List of Wetlands of International Importance. These sites are
required to be managed in such a way as to avoid unnatural changes to their ecological
character. Although the Convention is largely concerned with the protection of wetlands
for migratory birds, the fact that the definition of wetland encompasses coastal areas
with marine components 180 means the obligations under the Ramsar Convention to
protect such wetlands provided the early impetus for the establishment of MPAs. 181

Convention on Biological Diversity
The Convention on Biological Diversity (commonly referred to as CBD), which entered
into force in December 1993, provided a major milestone in marine conservation.
Contracting nations have obligations under the terms of the convention to conserve
biodiversity and to promote and provide for ecologically sustainable development. As a
framework agreement, the CBD also complements and reinforces UNCLOS by ensuring
that any measures (such as national biodiversity strategies) adopted by a Party to the
Convention in adherence to the objectives and obligations of CBD must not be
179
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inconsistent with the provisions of UNCLOS. The CBD’s importance therefore lies in
its emphasis on sustainability and the recognition that an integrated management
approach, under the unifying goal to conserve biological diversity, is needed to promote
and implement activity-specific response measures and initiatives at local, national,
regional and international levels, including any areas that are beyond national
jurisdictions (i.e. the high seas). 182 More importantly, the significance of CBD lies in
the endorsement for the use of protected areas (which include ‘marine’ protected areas)
as a major in situ conservation tool, 183 as exemplified by the adoption of the 1995
Jakarta Mandate on Marine and Coastal Biological Diversity by the Parties to CBD. 184
Furthermore, the CBD target of protecting 10 per cent of world’s ocean within MPAs
by 2012 provided the impetus for the subsequent proliferation of the creation of MPAs
worldwide (see Figure 2.1). However, projection of the 4.6 per cent annual rate of
increase of global MPA coverage between 1984 and 2006 suggested that the target of
10 per cent by 2012 will not be attainable until 2069. 185

United Nations Man and Biosphere Programme
The United Nations Man and Biosphere (MAB) Programme was launched in 1971 by
UNESCO and subsequently led to the launch of the Biosphere Reserve Programme in
1974. Biosphere reserves are areas of terrestrial and/or coastal-marine ecosystems that
are established to promote the sustainable coexistence between human and nature.
Central to the concept of biosphere reserve is the system of zoning (consisting of a core
area, the buffer zone, and a general use outer transition area) implemented to
incorporate human presence and resource needs into the overall long-term conservation
objectives. 186 The concept of the biosphere reserve is of great relevance to MPAs as
there is a high degree of similarity between a biosphere reserve and a large multiple-use
MPA. 187
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Regional Seas Program
The Regional Seas Programme (RSP) was launched the in 1974 by the Governing
Council of the United Nations Environment Programme (UNEP) as a global initiative to
address the degradation of the world’s oceans and coastal environments, in the wake of
the 1972 UN Conference on the Human Environment held in Stockholm. 188 The aim of
RSP was to promote a regional approach to the sustainable management and use of the
marine and coastal environment through the implementation of actions plans that have
been developed for each of the 13 Regional Seas programmes. 189 These action plans are
usually underpinned by legal frameworks in the form of regional Conventions and
associated Protocols established for specific issues, such as pollution. Under individual
action plans, participant countries that share a common body of water are engaged in the
coordinated planning and implementation of actions to protect shared marine
environment. It is upon this platform for regional cooperation established by RSP that
networks of coastal and marine protected areas are subsequently being created. These
regional networks include the specially-protected marine areas (SPAs) for the
Mediterranean region in 1981, and the Specially Protected Areas and Wildlife (SPAW)
in the Caribbean, South-East Pacific and Eastern African regions.
Other international initiatives that also had some input on the emergence of MPAs
include the Convention Concerning the Protection of the World Cultural and Natural
Heritage (or simply the World Heritage Convention), the Convention on the
Conservation of Migratory Species of Wild Animals (commonly known as the Bonn
Convention), the MARPOL Convention, the ‘Our Common Future’ Report (also known
as the Brundtland Report), 190 and Agenda 21 from the 1992 UN Conference on
Environment and Development. 191 Ultimately, UNCLOS and CBD are arguably the two
most influential international treaties within the context of MPAs and marine
conservation. From an Australian perspective, it was upon the ratification of UNCLOS
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and CBD, and other relevant international Conventions and agreements, that Australia
affirmed its obligation and role in the protection of the marine environment and the
conservation of biodiversity. Australia’s commitment to its international obligations is
generally consolidated at the domestic level, whereby the sets of goals, principles and/or
guidelines that underpin the various Conventions or agreements are readily adopted or
incorporated into national policies (such as Australia’s Ocean Policy), strategies (such
as the National Strategy for the Conservation of Australia’s Biodiversity) and domestic
legislation (such as the Commonwealth Environment Protection and Biodiversity
Conservation Act 1999). The development of the National Representative System of
MPAs at the national level, and the development of the various constituent Systems of
MPAs at the state level are indicative of Australia’s commitment to fulfil its obligations
under UNCLOS and CBD to conserve marine biodiversity through the establishment of
MPAs.

2.3.3 Types of Marine Protected Areas
The term ‘MPA’ is a generic term which is broad enough to be used to refer to any area
with some marine attributes that has been set aside primarily for the purpose of
conservation. As such, MPAs vary widely in type and application, depending on the
social and the political context and purpose(s) for which they are created and endorsed.
MPAs can be established in a myriad of forms, ranging from small, village-level
community-managed coastal areas to large, trans-boundary marine parks; and from
‘no-take’ marine sanctuaries to multiple-use marine reserves. 192 The diversity in MPA
typology is reflected in the diversity of MPA nomenclature. For example, at least 11
types of MPA, and therefore 11 different terms, have been designated across the nine
jurisdictions in Australia; 193 ‘Marine park’ is the most commonly used designation for
MPAs in all jurisdictions except Victoria, where ‘marine national park’ and ‘marine
sanctuary’ are the terms adopted. 194 The three types of MPA that exist in NSW are
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marine parks, aquatic reserves and the marine components of coastal national parks or
nature reserves, each created and managed under a different legislation. 195
While MPA nomenclature generally reflect the purpose(s) for which an MPA was
created, the official designation of an MPA can also be influenced by the actual
legislation under which that particular MPA is declared. For example, in Australia,
Commonwealth ‘marine reserves’ are created under the Environment Protection and
Biodiversity Conservation Act (EPBC Act) 1999; but in NSW, ‘marine parks’ are
created under the Marine Parks Act 1997, while ‘aquatic reserves’ are declared under
the Fisheries Management Act 1994. That said, apart from customary tendencies and
other legal conventions, there are no strict rules on how or what an MPA must be named,
provided that conservation remains the primary management objective. Consequently,
MPAs worldwide are subjected to a vast array of naming conventions. Various
terminologies, such as marine reserve, marine park, fishery reserve, fishery sanctuary,
aquatic reserve, marine sanctuary, marine national park, among many others, have all
been used to describe MPAs. Depending on the cultural, political and linguistic
interpretation, the same terms may have drastically different meanings or status in
different parts of world. 196 The term ‘marine sanctuary’, when used in the United States,
refers to a multiple-use MPA, 197 while in the United Kingdom, it refers to a fully
protected marine reserve. 198 Therefore, the actual name used to describe a particular
MPA may be ambiguous or misleading with respect to its actual management objectives
and/or the actual level of protection. The array of terminologies also reflects the reality
that although conservation is ultimately the common goal for all MPAs, the same
objective may be achieved via different means under different circumstances or settings.

2.3.4 Implementing Marine Protected Areas
Despite the fact that the creation of MPAs with formal legal status is a relatively recent
practice, the use of MPAs as a tool for marine conservation has quickly gained
195
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worldwide recognition and acceptance within a relatively short period of time. In 1970,
only 118 MPAs were known worldwide. By 1985, the number of MPAs increased to
340. There were 977 MPAs in 1989, and by 1994, approximately 1306 MPAs had been
established. 199 The number of MPAs worldwide increased to more than 4500 by 2007.
Estimates at the end of 2008 indicated that some 5000 MPAs are now in existence. 200
However, the number of MPAs alone is not an accurate indicator of the extent of the
world’s marine areas that are under protection. Despite this seemingly exponential
growth in the establishment of new MPAs (see Figure 2.1), the proportion of the
world’s marine environment that is under some form of reservation is still less than 1
per cent. 201 In fact, approximately 2.58 million square kilometres, or 0.65 per cent of
the world’s marine areas is currently within MPAs, of which only 0.2 per cent (or 0.08
per cent of global marine areas) has been designated as strictly ‘no-take’ reserves or
zones. 202 This is nowhere near the CBD target of 10 per cent of the ocean within MPAs
by 2012. However, there are encouraging signs that the concept of MPA is increasingly
being endorsed and adopted as an integral part of contemporary, mainstream marine
conservation strategy. 203 As such, more MPAs and possibly larger MPAs are likely to
be created once the long term benefits of existing MPAs begin to manifest while the
pressures on marine resources continue to intensify.

Figure 2.1: The growth of MPAs worldwide since 1970. 204
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While the primary objective of any MPA is the conservation of marine biodiversity, it is
not uncommon for MPAs to have multiple objectives that incorporate competing
sectoral interests, including fisheries and tourism. 205 In fact, the value of multiple-use
MPAs lies in the capacity to accommodate and manage competing interests and/or uses.
This means even though conservation and resource management may be perceived as
two major opposing interests, the two uses are not necessarily mutually exclusive. For
example, all NSW marine parks are managed to provide for multiple uses, and it is
through the implementation of the zoning scheme, 206 that competing (and potentially
conflicting) uses of the marine environment such as conservation, sustainable use of
marine resources (including commercial fishing), recreational activities (including
tourism) and scientific research, can all be catered for concurrently. 207
The 5000 or so MPAs that currently exist around the world (see Fig. 2.1) are created
under a vast array of legal or customary mechanisms, and managed under a variety of
regimes to meet different conservation priorities. 208 Depending on the circumstances
under which a particular MPA was established, the management regime and the
institutional arrangement may vary between MPAs. MPAs with formal legal status are
generally managed under institutional arrangements established within a well-defined
legislative framework, policy and statutory process. 209 However, it is not always easy to
integrate the concept of MPA into pre-existing legislative frameworks. Three strategies
205
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are commonly adopted. The first strategy is to simply extend the scope of existing
terrestrial protected area legislation to include tidal and intertidal areas. 210 This is
exemplified by the recognition of the marine or estuarine areas that are incorporated
within the coastal national parks or nature reserves in NSW as legitimate MPAs. The
popularity of this approach is evident in the fact that many of the present MPAs are the
marine components of pre-existing coastal parks or reserves. 211
The second strategy for integrating the concept of MPAs into the existing legislative
framework is to broaden the scope of existing laws (such as the fisheries legislation)
and provisions to provide for the protection of the fish habitats and the conservation of
marine resources. 212 This is reflected in the creation and management of aquatic
reserves in NSW under the Fisheries Management Act 1994. 213
Thirdly, the establishment and management of MPAs can be provided for under
specialist legislation. 214 For example, the Marine Parks Act 1997 is a statute dedicated
to the creation and management of marine parks in NSW.
While all three strategies are equally adept, having specialist MPA legislation ensures
the conservation focus will not be undermined by sectoral biases or by management
regimes that are inappropriate when applied to the marine context.
Irrespective of the actual regime under which an MPA is created and managed, the
ultimate goal of any MPA is to protect, maintain, and wherever possible, enhance
marine biodiversity. This is generally achieved through the accomplishment of one or a
combination of the following objectives: 215
1. protection of unique and critical habitats and ecosystems;
2. conservation of representative ecosystems;
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3. protection of areas of high conservation value (with respect to indicators such as
species diversity and the degree of endemism);
4. protection of areas of high productivity;
5. protection of areas of great dependence for rare, threatened or endangered species,
populations or communities;
6. protection of areas of high historical or geological significance;
7. protection of migratory or transient species, and sites that are of importance to such
species; and
8. conservation of fish stock for fisheries management purposes.

2.3.5 Management Categories of Marine Protected Areas
As discussed in Chapter 2.3.3, a vast array of terms, as is the case with TPAs, have been
used worldwide to label the different types of MPA. 216 The multitude of different labels,
designations and terminologies that exists for MPAs represents a potential cause for
confusion, misunderstanding and inconsistency. 217 The meanings of the terms, and their
goals and objectives, can vary considerably within different jurisdictions, because
different MPAs are designed under different circumstances to meet different sets of
goals. 218
Given that nomenclature is not necessarily indicative of the actual level of protection
that is afforded by individual MPAs, 219 this highlights the usefulness of an
internationally standardised system of categorisation that can be applied to all protected
areas, including MPAs. This prompted the first attempt at developing a formal
international system of classification for protected areas in 1975 by the Commission on
National Parks and Protected Areas (CNPPA), which is the predecessor of IUCN’s
World Commission on Protected Areas. 220 A classification system comprising ten
categories was subsequently created in 1978. 221 There were a number of shortcomings
216
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with the 1978 system, most evidently with respect to some apparent overlap between
categories, and the fact that the system was criticised as been overly terrestrial-oriented
(in concepts and language) thus limiting its applicability to the marine environment and
MPAs. 222 This necessitated a review of the classification system in 1992 at the Fourth
World Parks Congress (Caracas, Venezuela), and the outcome of the review was the
recommendation of the current six-category system, which was subsequently approved
and adopted in 1994 by the IUCN General Assembly in Buenos Aires, Argentina. 223
Under the new classification system, the categories are non-hierarchical, and the
assignment of a protected area to an IUCN management category is based solely on
management objectives, irrespective of the physical, biological or administrative
characters of the protected area. The 1994 IUCN System of Management Categories for
Protected Areas provided an internationally standardised typology of protected areas,
and is readily applicable to MPAs. 224 The seven categories 225 are listed and described in
Table 2.1. The criteria for each category were recently revised and relaunched in 2008
in tandem with the changes to the official definition of protected areas adopted at the
IUCN World Conservation Congress. 226 When applied in the MPA context, Categories
Ia and Ib, which afford the highest level of protection possible, essentially equate to the
so-called ‘no-take’ reserves or ‘no-go’ zones within multiple-zone MPAs, where
harvesting or extraction of any kind is strictly prohibited. At the other end of the
spectrum, Category VI applies to multiple-use marine parks that cater for a multitude of
sustainable uses.
The IUCN system of protected area categories has since had significant influence on the
global legal and policy frameworks relating to protected areas. Of the 126 relevant
pieces of national legislation developed between 1994 and 2002 that were reviewed by
IUCN’s Environmental Law Centre, 13 had incorporated the IUCN categories. 227 This
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included Australia’s Environment Protection and Biodiversity Act 1999 (Cwlth), 228
which has significant bearing on the development of national policy and guidelines
regarding the national system of reserves and MPAs. 229 While the 1994 system of
categorisation has been adopted by many countries, including Australia, 230 and used in
various international databases (such as MPA Global), 231 there are still lingering
scepticisms over the relevance and applicability of these categories in the marine
context due to the terrestrial origin and emphasis. 232 Management principles and
approaches that are effective on land may not necessarily be appropriate in the marine
context, given the fundamental differences between terrestrial and marine
ecosystems. 233

Table 2.1: Description of IUCN Protected Area Management Categories 234

Category Ia - Strict Nature Reserve
Strictly protected area set aside to protect biodiversity and also possibly
geological/geomorphological features, where human visitation, use and impacts are
strictly controlled and limited to ensure protection of the conservation values. Such
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protected areas can serve as indispensable reference areas for scientific research and
monitoring.
Category Ib - Wilderness Area
Large unmodified or slightly modified areas, retaining their natural characters and
influence, without permanent or significant human habitation, which are protected and
managed so as to preserve their natural condition.
Category II - National Park
Large natural or near natural areas set aside to protect large-scale ecological processes,
along with the complement of species and ecosystems characteristic of the area, which
also provide a foundation for environmentally and culturally compatible spiritual,
scientific, educational, recreational and visitor opportunities.
Category III - Natural Monument or Feature
Area set aside to protect a special natural monument, which can be a landform, sea
mount, submarine cavern, geological feature such as a cave or even a living feature such
as an ancient grove. Generally quite small and often with high visitor value.
Category IV - Habitat/Species Management Area
A protected area that aims to protect particular species or habitats and the management
reflects this priority. Many Category IV protected areas will need regular, active
interventions to address the requirements of particular species or to maintain habitats,
but this is not a requirement of the category.
Category V - Protected Landscape/Seascape
Protected area where the interaction of people and nature over time has produced an
area of distinct character with significant ecological, biological, cultural and scenic
value: and where safeguarding the integrity of this interaction is vital to protecting and
sustaining the area and its associated nature conservation and other values.
Category VI - Protected Area with sustainable Use of Natural Resources
Protected area that conserves ecosystems and habitats, together with associated cultural
values and traditional natural resource management systems. Generally large, with most
of the area in a natural condition, where a proportion is under sustainable natural
resource management and where low-level non-industrial use of natural resources
compatible with nature conservation is seen as one of the main aims of the area.

2.4 Benefits of Marine Protected Areas
In light of the apparent vulnerability and degradation of marine environments, there is
now greater acknowledgement of the urgent need to conserve and manage marine
ecosystems. 235
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The concept of MPAs plays an important role in marine conservation. 236 For centuries,
fishing closures and other forms of protected coastal areas have been used, although
they were primarily intended for fisheries management purposes. 237 Subsequent
endeavour to incorporate conservation goals in the management of such ‘protected’
areas are the direct response to the recognition of the vulnerability of the marine
environment and the latent value of marine living resources. This is further echoed in
various international conventions and agreements that formally acknowledged the need
for the sustainable management and protection of the marine environment. It was under
such a wave of urgency that MPAs were endorsed as a tool for marine conservation and
resource management. 238 MPAs gained rapid acceptance and endorsement, largely on
the premise that they represent by far the most tangible component of marine
conservation. 239
The conservation values of MPAs, in terms of the effects on the diversity and/or
abundance of benthic invertebrates, demersal fish species, and other sessile organisms,
have been demonstrated empirically by numerous ecological studies. 240 There is ample
literature documenting the various benefits of highly protected marine reserves, even
though most studies tend to concentrate more on the benefits to fisheries resources,
especially with respect to the effects on commercially harvested species. 241 The scope
of the benefits of MPAs is, in essence, a reflection of the level of protection from
exploitation that MPAs are capable of providing, particularly from fishing operations.
Fully-protected, or ‘no-take’ MPAs that prohibit extractive activities such as fishing,
invariably led to greater biodiversity, higher population density and enhanced
productivity. 242 Comparable outcomes were observed across a wide range of marine
reserves that were subjected to different suites of biophysical and socio-political
236
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influences, irrespective of their actual sizes. 243 Even marine reserves that were only
partially closed to fishing were found to contain significantly greater abundance,
increased biomass (both individual and aggregate), higher population density and higher
diversity. 244 By comparison, the benefits of less strictly protected MPAs on biodiversity
in general are not as well understood or easily quantified. The extent of the benefits that
MPAs can deliver will also be influenced by the effectiveness of other supporting
management measures (such as catch quota, restricted entry to fisheries, gear
restrictions, pollution control, and threat abatement plans) that may be enforced in
conjunction with MPAs. 245
There are high expectations on MPAs to deliver quantifiable benefits in order to justify
the restricting of access to common marine resources, especially fisheries resources.246
Well designed and effectively managed MPAs are capable of generating a range of
ecological and economic benefits. 247 Many of the benefits are inherently intertwined
and therefore mutually dependent, to the extent that the onset of one benefit may trigger
or positively reinforce the onset of other benefits. For example, the protection of critical
marine habitats (Chapter 2.4.1.3) will positively reinforce the preservation of key
ecological processes (Chapter 2.4.1.7), both of which are likely to have some influence
on the protection of the critical life stages of threatened species (Chapter 2.4.2.4) and
opportunities for tourism (Chapter 2.4.4.1).
In order to examine the adequacy of MPAs as a potential tool for marine conservation
and resource management, it is important to first recognise and understand the
multiplicity of goals that MPAs are expected to accomplish and the benefits that MPAs
are expected to deliver. It is the extent, and the success, to which an MPA is managed to
meet its goal(s) (for example, the cessation of bottom trawling) that ultimately
determines the magnitude of benefits (such as the protection of critical marine habitats)
that the MPA is aiming to, or likely to deliver. Moreover, the types of benefits (such as
the ‘spillover’ effect) that MPAs are expected to generate essentially reflect the types of
243
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functions (such as the replenishment of fish stock) that MPAs are expected to fulfil
within the context of marine conservation and resource management.
There are numerous ways in which the benefits of MPAs may be categorised. For the
purpose of this discussion, benefits of MPAs are classified into broad categories
corresponding to the following four themes: (1) conservation, (2) fisheries management,
(3) scientific research and education, and (4) socio-economic opportunities. Each of
these four categories of benefits will now be examined.

2.4.1 Conservation of biodiversity and ecosystems
The delivery of positive conservation outcomes (typically in terms of enhanced
biodiversity, preservation of habitats, and maintenance of ecological processes) is one
of the key benefits that are expected of MPAs. 248 Such expectation is not unwarranted
given the advocacy for MPAs is largely on the basis of the potential contribution to
conservation, 249 and it follows that, by definition, the principal focus for any MPA is
invariably the conservation of marine biodiversity and ecosystems. 250 This is generally
achieved through the sustainable management of marine ecosystems and/or the
protection of critical habitats. Some of the more significant outcomes or benefits of
MPAs that contribute to the broad scale conservation of marine biodiversity and
ecosystems include: ecosystem-based management; protection of endangered species;
protection of marine habitats; restoration of habitats; centre of dispersal; maintenance of
community composition; and the maintenance of key ecological processes. These
benefits will now be discussed.

2.4.1.1 Ecosystem-based management
The concept of ecosystem-based management (EBM) is centred on the need to address
impacts at a spatial scale that is ecologically meaningful and adequately reflects the
complexity of marine ecosystems. 251 Given the fact that marine ecosystems are
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generally large and interlinked by oceanographic dynamics and ecological processes, 252
management decisions must therefore be made with due consideration of entire
ecosystems rather than with particular focus or interest on discrete elements of the
ecosystem. Conventional species-specific management policies may be good for
high-profile and commercially-important species (such as whales and tuna) or habitats
(such as coral reefs), but they are likely to neglect low-profile species (such as marine
polychaetes) and habitats (such tidal mudflats). 253 In contrast, MPAs have the capacity
to protect multiple aspects of the ecosystem. This is because MPAs can simultaneously
protect a range of species, populations or communities, and their habitats, as well as the
ecological processes and functions that underpin their existence, within explicitly
defined areas of the sea. 254 In doing so, MPAs address the major weakness of
conventional marine resource management approach, 255 which typically places greater
focus on individual species, particularly commercially valuable species, and fails to take
into consideration the spatial heterogeneity and ecological linkages of marine
ecosystems. 256 As such, MPAs provide the ideal platform upon which an EBM
approach to marine conservation and resource management can be implemented. 257

2.4.1.2 Protection of depleted, threatened, rare or endangered species,
populations or communities
Due to the high connectivity of marine systems and the high dispersal capabilities of
marine organisms, global extinction of marine species is relatively rare. 258 However, it
252

IUCN World Commission on Protected Areas (IUCN-WCPA), Establishing Resilient Marine
Protected Area Networks - Making It Happen., p. 23.
253
P Hutchings, ‘Threatened species management: Out of its depth for marine invertebrates’ in P
Hutchings and D Lunney (eds), Conserving marine environments: out of sight out of mind, 2003, pp.
81-83.
254
Roberts and Hawkins, Fully-protected marine reserves: A guide, pp. 28-30; Bergen and Carr,
‘Establishing marine reserves: How can science best inform policy?’, p. 11.
255
NRC, Marine Protected Areas: Tools for Sustaining Ocean Ecosystems, pp. 30-41.
256
JF Caddy and KL Cochrane, ‘A review of fisheries management past and present and some future
perspective for the third millennium’, Ocean & Coastal Management, vol. 44, 2001, p. 666.
257
T Ward and E Hegerl, Marine Protected Areas in Ecosystem-based Management of Fisheries, A
report prepared for the Department of the Environment and Heritage for discussion at the World Parks
Congress - Durban, South Africa - September 2003, 2003, pp. 12-13.
258
NRC, Marine Protected Areas: Tools for Sustaining Ocean Ecosystems, pp. 21-22. See also WF
Ponder, ‘Narrow range endemism in the sea and its implications for conservation’ in P Hutchings and D
Lunney (eds), Conserving marine environments: Out of sight out of mind, 2003, pp. 89-90.

62

is possible, and is becoming increasingly common due to added pressures caused by
overfishing, for the local or regional populations of many marine species to become
severely depleted, commercially extinct or functionally extinct. 259 Some examples of
regional extinction include the extirpation of giant clams (Tridacna gigas) in some of
the island archipelagos in the Pacific Ocean, 260 and the annihilation of sawfish (Pristis
pectinata) from estuaries on the east coast of the United States. 261 The value of MPAs
lies in the capacity to provide refuges for threatened species, population or communities
from harvesting pressures. 262 Threaten species, population or communities may be
directly protected through prohibitions or restrictions on harvesting, or indirectly
protected by preserving habitats that are critical to their survival. 263 The latter is another
important benefit of MPAs (see Chapter 2.4.1.3). However, unless the target species is
also legally recognised as a ‘threatened’ species and therefore subject to protection
under the law, absolute protection of a particular species, population or community
within an MPA is unlikely unless the MPA, or the network of MPAs, is sufficiently
large or interconnected to encompass all aspects of the life history of the species,
population or community to be protected. This is because it is not uncommon for
species to utilise different parts of the marine environment at different stages of life
history. This is particularly true when the target of protection is a highly mobile or
migratory species. 264 This means unless the network of MPAs is arranged and
connected in such a way that matches the pattern of movement of the highly mobile or
migratory species (such as tuna), then the extent of protection that the clusters of
discrete MPAs provide will inevitably be spatially fragmented and disjointed. 265
In order to further expand the spatial coverage of protection to highly mobile or highly
migratory species, especially pelagic megafauna (such as the great white shark), it may
also be necessary and beneficial to establish MPAs in areas beyond national
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jurisdictions (i.e. the high seas). 266 The notion of MPAs with ‘dynamic’ boundaries has
been proposed to allow MPA coverage to shift and follow the patterns of migratory
movement in order to provide more continuous protection, especially in the high seas. 267

2.4.1.3 Protection of marine habitats
Oceans cover over 70 per cent of the Earth’s surface and the marine environments
provide more than 90 per cent of the Earth’s habitats. 268 As such, one of the most
important benefits of MPAs is the direct protection of critical habitats, biological
communities and vital ecological processes within spatially defined boundaries. It is
within the protective boundaries of the MPA that representative samples of marine
ecosystems can be maintained in near-pristine conditions and safeguarded against
localised human-induced disturbances. 269 Disturbed habitats under the protection of
MPAs are given the opportunity to recover, if they have not already been irreversibly
damaged. Given that habitat preference and usage vary between species, any spatial
overlaps in habitat usage by multiple species represent obvious targets for the strategic
placement of MPAs. Habitats such as deep sea seamounts, coral reefs, mangroves and
seagrass meadows are known to be ecological hot spots for a myriad of species. 270
However, the habitat requirements of species do not always overlap. Well designed and
placed MPAs have the capacity to protect a wide range of habitats, including niche
habitats of species with high ecological significance, which may not otherwise be
protected.
Fishing is the most prevalent cause of habitat destruction. 271 All forms of fishing can
inflict some form of devastation, with trawling and dredging among the most damaging
forms of fishing. 272 Just as MPAs provide refuge to heavily exploited species from

266

See Norse et al, ‘Place-based ecosystem management in the open ocean’, pp. 302-327.
EA Norse, ‘The toughest conservation sell on earth: MPAs to protect pelagic hot spots on the high
seas (Abstract No. 129)’, Proceedings of the International Marine Protected Areas Congress (IMPAC1)
(Geelong, 2005), pp. 471-472.
268
Day, ‘Marine Protected Areas’, p. 603.
269
See JA Angulo-Valdes and BG Hatcher, ‘A new typology of benefits derived from marine protected
areas’, Marine Policy, vol. 34, 2010, pp. 635-644.
270
Allsopp et al, State of the World's Oceans, pp. 4, 12, 24, 28.
271
Thrush et al, ‘Disturbance of the marine benthic habitat by commercial fishing: Impacts at the scale of
the fishery’, pp. 866-879.
272
PK Dayton et al, ‘Environmental effects of marine fishing’, Aquatic Conservation: Marine and
Freshwater Ecosystems, vol. 5, 1995, pp. 205-232; L Watling and EA Norse, ‘Disturbance of the seabed
by mobile fishing gear: A comparison to forest clearcutting’, Conservation Biology, vol. 12, no. 6, 1998,
pp. 1180-1197.
267

64

fishing, they also provide respite from the potential physical disturbance to habitats. 273
Through the prohibition of fishing, a fully-protected MPA, or a full-protected zone
(such as ‘no-take’ sanctuary zone) within an MPA can protect and facilitate the
recovery of habitats that have previously been damaged by high impact fishing
activities such as trawling. This ensures the long-term sustainability of marine
ecosystems, and enhances the capacity to adapt to and recover from natural stresses
such as storms or climate change. However, fishing is not the only activity that has the
capacity to cause damage to marine habitats. Mining, dredging, anchoring, pollution and
land reclamation can also cause large scale damage. The exclusion and/or restriction of
such activities inside MPAs, typically through zoning, is therefore an important benefit.
Despite the capacity to protect habitats from threatening activities and processes that
occur within their prescribed boundaries, they are generally less effective against
external threats. MPAs are rarely isolated from processes occurring beyond their
immediate boundaries. 274 While these issues also arise on land, unlike TPAs, it is not
possible to construct fences or other forms of physical barriers around MPAs. As such,
habitats inside MPAs may still be vulnerable to the adverse impact of activities and
processes that originate in the nearby waters and/or adjacent catchments outside of
MPAs. 275

2.4.1.4 Preserve or restore the viability of critical habitats and ecosystems
The restoration and rehabilitation of damaged habitats or ecosystems are important
management and conservation priorities. 276 While it is important to prevent or minimise
the initial damage, it is also important that measures are in place to facilitate the
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recovery of damaged ecosystems. 277 Most species and ecological communities have
some degree of resilience that provides the capacity to survive, regenerate or recolonise
after periodic stress events. 278 There is evidence that human induced impacts,
particularly pollution, can significantly undermine the resilience of marine ecosystems
and therefore their capacity to recover from major disturbances. 279 Intact and fully
functioning ecosystems have been found to recover more readily and more rapidly from
catastrophic events such as storms and oil spills, than ecosystems that are under
stress. 280 Healthy ecosystems generally support larger populations, which have greater
reproductive potentials, which in turn accommodate for faster recovery following
disturbance. 281 By restricting or prohibiting certain types of high impact activities,
MPAs can provide the necessary insulation from anthropogenic disturbances, thus
allowing already disturbed ecosystems to return to near pristine states, or maintaining
the resilience of ecosystems against any natural catastrophic events. 282 For example,
scientific studies on coral bleaching have shown that corals from regions that are
subjected to low human-induced impacts have greater capacity to recover from major
temperature-induced bleaching events. 283

2.4.1.5 Centre of dispersal
The high connectivity of the oceans means threats and impacts may be dispersed to
places well beyond the sources of origin. However, it is this high level of connectivity
and potential for dispersal that also facilitates long range larval transport. 284 MPAs are
effectively refuges that act as in situ reservoirs of genetic material can serve as centres
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of larval dispersal and sources of recruitment. 285 The ‘seeding’ effect of the larval
export is the fundamental ecological process that facilitates the recolonisation of new
habitats by planktonic propagules, and the replenishment of depleted fish
populations. 286 This is also the underlying mechanism that enables the onset of the
‘spillover’ effect (see Chapter 2.4.2.1), 287 which is a potential benefit of MPA that has
major implications within the context of fisheries management.

2.4.1.6 Maintenance of community composition, population structure and
genetic diversity
MPAs, by virtue of the protection 288 they provide, can have the effect of creating and
possibly maintaining conditions that are different to and/or insulated from the
surrounding exploited or disturbed areas. 289 This is important in terms of the
maintenance of community composition, population structure and genetic diversity,
which are susceptible to the impacts of anthropogenic activities, exemplified by the
modifying effects of fishing pressure. 290 The preferential targeting of larger fish species
and larger individuals can alter and/or simplify community composition and distort the
age and size distributions of populations. 291 Large predatory species (such as tuna and
swordfish) at the top end of food chains tend to have greater market value and are
therefore the more desirable species, especially within the fisheries context. By
prohibiting all but non-extractive activities, ‘no-take’ zones (or components) of MPAs
(such as the green zones in the Great Barrier Reef Marine Park and the sanctuary zones
in NSW marine parks) provide uniform protection to all species that occur within,
including species with lesser or no perceived market value, species with limited
scientific data and understanding, and possibly even species that are yet to be
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discovered. 292 This means existing community composition, population structure and
genetic diversity can be maintained, and possibly enhanced.

2.4.1.7 Preservation of key ecological processes and environmental services
Unnatural disruptions to ecological processes can undermine the resilience of marine
systems against sporadic natural perturbations and human induced stressors. 293 The
creation and the subsequent enforcement of MPAs provide the necessary protection and
maintenance of key ecological processes and environmental services that are crucial to
the functional viability of marine ecosystems. 294 Environmental services such as waste
assimilation, water purification, bioremediation and coastal protection have direct
consequences on the integrity and the biogeochemical characters of marine
ecosystems. 295 Processes such as upwelling, nutrient cycling, larval recruitment and
juvenile settlement are vital to the viability and productivity of fisheries. MPAs have the
capacity to preserve these key ecological processes and environmental services by
protecting sites where such processes take place.

2.4.2 Fisheries Management
By far the most tangible, readily quantifiable, socially acceptable, and economically
viable benefits of MPAs are those with immediate and direct contribution towards the
sustainability and productivity of fisheries. Most published studies on the effectiveness
of MPAs have consistently chosen commercial harvests and recreational catches as key
indicators to demonstrate any significant increases in population densities, biomass, and
species diversity. 296 This reflects the fact that much of the scrutiny on MPAs has been
focused on how MPAs combat the impacts of fishing, and the socioeconomic costs
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associated with MPAs. 297 When the concept of MPAs is incorporated into fisheries
management policies, MPAs can then be implemented to improve fishery yields beyond
those attainable under conventional management. 298 For coral reefs, even MPAs with
coverage of less than one kilometre in diameter can still enhance local fisheries,
especially if they are strategically networked. 299
Global fish stocks have been in decline since the late 1980s. 300 Most commercial
fisheries have already reached or surpassed their sustainable threshold, with more than
80 per cent of world’s fisheries already fully exploited, over-exploited or depleted. 301
This has prompted many fishing operations worldwide to ‘fish down the food web’ and
target smaller individuals and lower-value species, and to seek out more remote fishing
grounds. 302 The issue of overfishing is further compounded by advancements in
technology that enabled the use of more intensive harvesting techniques, and provided
access to previously inaccessible areas and/or species. 303 The adverse impact of
overfishing, attributable to a combination of commercial, artisanal and recreational
fishing, is becoming increasingly apparent and is reflected in the disappearance of some
of the targeted species from most of their natural ranges. 304
As a tool for marine resource management, MPAs are perceived as one of the most
prudent and effective means of safeguarding against any uncertain negative impacts of
fisheries operations. 305 The potential value of closed areas as an effective fisheries
management tool, in terms of the capacity to preserve and/or enhance fish stock, was
first recognised in the North Sea shortly after World War II, where many traditional
fishing grounds were rendered inaccessible due to the presence of mine fields. 306 The
297
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unintentional closure of fishing grounds subsequently led to a significant increase in
regional fish populations. 307 More recently, there have been anecdotal accounts of giant
cods habitually taking refuge around oil platforms and pipelines in the North Sea. Given
that fishing is prohibited within 500 metres of these installations due to safety reasons,
such exclusion effectively constitutes a form of de facto fishing closures. 308 This is
similar to the creation of quasi-MPAs as the result of the enforcement of seasonal
closures of fishing grounds in some community-based fisheries management regimes
(such as those adopted by some island communities in Oceania, as previously discussed
in Chapter 2.3.2, page 41). 309
‘No-take’ MPAs, or MPAs with ‘no-take’ zones are known to have positive impacts on
fisheries management, and play an important role in arresting and possibly reversing the
declines in fish stock and productivity. 310 There is now substantial evidence
documenting the various benefits of MPAs when effectively integrated into existing
fisheries management regimes. 311 Some of the widely recognised benefits of MPAs to
fisheries will now be examined. It is worth reiterating that many of these benefits to be
discussed are derived from, or intertwine with, the conservation benefits mentioned in
the previous section.

2.4.2.1 The spillover effect
One of the most important goals of MPAs, from a fisheries management perspective, is
to extend the benefits of MPAs beyond their boundaries. The ‘spillover’ effect is one
benefit generated by MPAs that has major implications on fisheries, especially with
respect to highly exploited species. 312 The ‘spillover’ effect operates on the premise that
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the populations of species protected inside MPAs are expected to increase until they
reach the point of saturation which then prompt a net outward migration (i.e. the
spillover) from inside the MPAs out to the surrounding areas. 313 The extent of spillover
depends greatly on other management factors and decisions such as the efficacy of
protection from fishing, duration or permanency of protection, the intensity of fishing
outside the MPA, the mobility of protected species, the length and porosity of MPA
boundaries. 314 The spillover effect created by MPAs is the key to the replenishment and
enhancement of depleted fish stocks. 315 It is for this very reason that MPAs play a
highly regarded role in fisheries management. By protecting sites that are critical to the
survival of target species, MPAs are effectively providing sanctuaries for individuals, or
entire species from the threat of over-exploitation, thus providing for the replenishment
and possibly the enhancement of depleted populations (see Chapter 2.4.2.5). 316
Various studies worldwide have provided empirical evidence of the outward dispersal
of replenished fish stock from inside the MPA to the surrounding waters. 317 For
example, the Merritt Island National Wildlife Refuge at Cape Canaveral in Florida,
USA, has two areas (Banana Creek Reserve and North Banana River Reserve) that are
closed to fishing and public access. These areas were actually closed for defence and
security purposes (for the nearby Kennedy Space Centre), rather than for conservation
or fisheries management purposes. Prior to their closures in 1962, the two estuaries
were subjected to intensive commercial and recreational fishing. 318 Since the closures,
there have been proportionally more frequent reports of record-size fish caught by
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recreational fishers in areas immediately adjacent to these closures than any other sites
along the Florida coast. 319
An important aspect of the spillover effect is that it is cumulative. Provided the rate of
harvest does not exceed the rate of stock replenishment, then the magnitude of net
benefits is likely to increase progressively over time, or at least remain constant if the
rate of harvest matches the rate of replenishment. 320 This highlights one of the
fundamental roles of MPAs in terms of providing the necessary refuge to threatened or
exploited species, through either conditional or absolute prohibitions on fishing (or
other forms of harvesting), in order to ensure the persistence of core populations upon
which new recruits may be produced and dispersed. 321 Furthermore, the outcomes of
various modellings have suggested that even the closure of 10 per cent of a fishing
ground would be sufficient to significantly enhance recruitment, although closures
between 20 to 50 per cent are most likely to provide the greatest benefits to fisheries.322

2.4.2.2 Control exploitation rates
Recent analysis of historical records and fisheries statistics indicates that most fish
populations have declined by as much as 90 per cent of their former abundance (in
terms of biomass) since commercial exploitation began. 323 The implementation of
single-species fishing closures is one of the most common fisheries management
measures frequently adopted to arrest the decline of fish stocks. 324 This is because such
closures have the effect of imposing total prohibitions on fishing, or conditional
restrictions on fishing gears or harvesting methods. This can be an effective means of
managing the level of exploitation, but only with respect to the target species. However,
this becomes less effective when dealing with multi-species fisheries where it is not
possible to isolate or selectively target discrete fish stocks. In contrast to single-species
closures, which may also be spatially defined, MPAs can be used to exert blanket
319
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control over exploitation rates over a much wider spectrum of species, especially
sedentary species and species with low adult-phase mobility that tend to remain within
the protective confines of MPAs (or protected zones inside MPAs). 325 The controlling
mechanisms of MPAs are of even greater importance when conventional fisheries
management measures 326 (such as catch quotas and effort limitations) are deemed
unsuitable, impractical or unenforceable. 327 The means of control can be in the form of
direct protection of some fractions of the population from the effects of fishing, or the
diversion of fishing efforts from population hotspots to less vulnerable areas. 328
However, a potential implication of diverting fishing efforts from preferred fishing
grounds is that a lower fishing efficiency may lead to the spreading of fishing-related
impacts over an even more extensive area. 329 This highlights the need for the use of
MPAs to be supplemented by other fisheries management measures (such as limited
entry, gear restrictions) in order to establish additional control over the magnitude and
distribution of fishing efforts.

2.4.2.3 Reduce secondary fishing impacts
Apart from the obvious impacts on fish populations, fishing operations can also have
unintended, but not necessarily unforeseen, impacts on the surrounding environment. 330
Many of the methods employed in fishing are highly destructive to the physical marine
environment, and can also have impacts on non-target species. 331 Physical impacts of
fishing are typically in the form of direct damage to habitats caused by fishing gear.
This is of particular importance when dealing with fisheries that employ dredging or
325
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benthic trawling as means of harvesting. 332 Passages of benthic beam trawls can destroy
or drastically transform entire ecosystems. Repeated passages crush and scour the
seabed, which obliterate the structural complexity of the benthic habitats. 333 The extent
of the physical disturbance or destruction caused by fishing, especially the practice of
bottom trawling, can often be difficult to discern and quantify due to the fact that
deleterious changes to the marine landscape are hidden from view beneath the surface
of the sea. 334 By prohibiting or restricting fishing activities MPAs can reduce the
likelihood of adverse physical impacts of fishing on fish habitats.
Another secondary impact of fishing (or overfishing) is the indirect removal of species
that fulfil the role of ‘ecosystem engineers’ due to altered predator-prey relationships. 335
Ecosystem engineers, or marine habitat engineers, are species that have the capacity to
either morphologically or behaviourally enhance the structural complexities of marine
habitats. 336 The loss of such ecosystem engineers can have significant consequences on
the integrity and richness of marine habitats, particularly benthic habitats, which will
subsequently affect local biodiversity. 337
Many of the benefits of MPAs are intertwined. In this instance, reduced secondary
fishing impacts contribute directly to habitat protection, which is one of the key benefits
of MPAs within the context of conservation. Furthermore, the presence of MPAs can
provide additional restrictions on fishing activities that supplement any existing generic
fisheries management measures and regulations, 338 thus minimising the extent of other
secondary fishing impacts associated with incidental catches of non-targeted species,
discards of undesirable species, and undersized individuals of targeted species.
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2.4.2.4 Protection of critical life history stages
An important benefit of MPAs relates to the capacity to provide valuable support for the
management (and the potential enhancement) of fish stocks by protecting crucial stages
of life history and ensuring the persistence of vital functional behaviours. 339 This is
achieved through the protection of sites that are critical to specific life stages (such as
larval settlement and nursery grounds) or particular behaviours (such as spawning
grounds and feeding grounds). 340
The protection of specific critical life history stages is of particular importance to
migratory species. 341 Many migratory species occur in large aggregations at predictable
locations at certain stages of their life cycles. It is at such times that they are more
vulnerable to over-exploitation. 342 Targeting aggregations of fish, especially spawning
aggregations is one of the quickest ways to trigger the collapse of fish stocks. Many
population collapses have occurred within several years of the discovery of major
aggregation sites. 343 Therefore, it is the spawning grounds, the nursery areas and
‘bottleneck’ sites along migration routes that need to be preferentially protected.
Protection of these critical locations would therefore be pivotal to the long term viability
of migratory species. MPAs that encompass such aggregation sites are more likely to
provide more purposeful protection and therefore deliver tangible benefits to fisheries.
While there are provisions for habitat protection under generic fisheries legislation,
MPAs generally provide more stringent and more extensive protection to critical
habitats. For example, the Australian Northern Prawn Fishery (NPF) that operates
across within a 771,121 square kilometre area in the waters of northern Australia is one
of the most commercially important fisheries, with an average annual catch of over
8,000 tonnes, valued at $A100-175 million. The NPF recognises the importance of
protecting critical habitats. As such, seagrass areas that act as critical nursery grounds
for juvenile prawns are protected through a combination of permanent and seasonal
closure areas. 344 However, the prohibitions and restrictions within these closures only
339
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apply to NPF, therefore these areas are not protected from other human activities,
including other commercial fisheries. By comparison, if the same area is incorporated
within one or more MPAs, any prohibition and restriction adopted for the purpose of
habitat protection will generally be applicable to the full range of fisheries and human
activities, unless otherwise exempted in accordance with the provisions of the relevant
management plans or zoning plans. This also highlights the value of MPAs with respect
to the capacity to protect crucial life stages of one or more species or populations of fish
by protecting the habitats that are critical to these life stages.

2.4.2.5 Stock Recovery
MPAs can arrest the decline in fish stocks through the prohibition or regulation of
fishing activities within their boundaries. 345 Apart from the direct protection of
individuals that already occur inside MPAs, one of the most valued attributes of MPAs
is the capacity to facilitate the replenishment of depleted fish stocks. 346 This is based on
the presumption that fish populations inside the MPA will recover once fishing pressure
is removed, provided the stocks have not already been exploited beyond the threshold of
recovery. 347 There have been cases, such as the California sardines and the Canadian
groundfish fisheries, where fish stocks that have been exploited to the brink of collapse
failed to recover even when all fishing pressure ceased. 348 There are relatively few
known examples of successful recovery of heavily exploited fisheries. 349 One well
known example is the recovery of the dwindling Georges Bank fisheries. 350
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The capacity to replenish depleted fish stocks is ultimately determined by the size and
reproductive potential of the remaining fish populations, and the subsequent rate of
larval recruitment. 351 This is because the reproductive success of some species is
strongly influenced by population density, where high population densities are pivotal
to successful spawning. There is no shortage of evidence to demonstrate that the
strategic protection of marine areas from fishing leads to substantial increases in
abundance, size and biomass. 352
Abundance, size and biomass are positively correlated to reproductive potential, 353
whereby greater abundance and biomass of fish generally equate to potentially greater
production of offsprings. 354 Protection from harvest allows individuals to live longer
and attain greater body mass, both of which are pivotal factors to the reproductive
potential of an individual. Older and larger fish are likely to spawn more frequently
and/or to have greater reproductive output. For example, a single ten-kilogram red
snapper (Lutjanus campechanus) produces over twenty times more eggs at a single
spawning than ten one-kilogram individuals. 355 The protection of older and larger
individuals is of particular importance to those species where the availability of males is
reliant on the transformation of older and larger females. 356 Intense fishing pressure
disproportionately removes larger individuals and has the effect of distorting the
population structure. The ramification of this is the relative scarcity of males which
could ultimately decrease the short term reproductive potential of the population. Some
populations may adapt if the females respond to the shift in size and age distributions by
making the transformation at a younger age. 357
The fixed nature of MPAs means they are generally less effective in terms of the extent
of protection that may be provided to highly mobile or migratory species, on the
351
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premise that individuals of such species can readily move in and out of MPAs. However,
as already discussed in Chapter 2.4.2.4, an MPA can still be beneficial to highly mobile
or migratory species if it is capable of protecting the habitats that are important to
certain critical or vulnerable life stages. This means the choice of location for an MPA
is a key factor in determining the capacity to provide for the protection and recovery of
fish populations, including those of highly mobile or migratory species.

2.4.2.6 Insurance against possible management failures of conventional
measures
In light of the inherent natural variability in population dynamics, and the fact that
biological data and historical fisheries records are not always available for all species,
quantitative assessments of current fish stocks are at best extrapolations or educated
predictions based on mathematical modellings and commercial landings. 358 The lack of
certainty in the assessment of fish stocks is significant because fisheries management is
still largely driven by the principle of maximum sustainable yield (MSY), whereby the
optimal sustainable level of harvest is delimited by the rates of stock replenishment. 359
However, the pursuit for MSY is nothing more than misguided optimism unless the
base population of the species under management is known or can be accurately
determined. 360 One limitation of regulating fishing activities based on stock assessment
is the inability to anticipate or compensate for natural fluctuations in fish populations. A
natural downward shift in abundance may not be detected until the end of fishing season,
which would be too late to adjust catch quotas to reflect the actual size of stock. 361 In
reality, the true status of fish stock of even the most studied species is often difficult to
determine. 362 Management decisions based on uncertainties and yield maximisation
have a very small margin for error, and are likely to lead to mismanagement or
358
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failures. 363 This is reflected in the alarmingly frequent accounts of collapsed fisheries
(such as Atlantic cod Gadus morhua, Pacific sardine Sardinops sagax, haddock
Melanogrammus

aeglefinus

and

Atlantic

halibut

Hippoglossus

hippoglossus)

worldwide. 364 The protection and restrictions provided by MPAs are critical in terms of
ensuring, at the very least, the persistence of fractions of the base populations, from
which new recruits needed for stock replenishment may propagate. 365 This is an
extension of the benefit relating to the control of the rate of exploitation (see Chapter
2.4.2.2). Furthermore, this means even if MPAs fail to increase fisheries yield (through
the spillover effect), so long as sufficient amounts of fish habitats are protected within
MPAs, they will at least be able to maintain the fish stocks above the minimum level
required to ensure sustainability. 366 This reiterates the earlier notion that MPAs are
considered the most prudent means of dealing with the uncertain impacts of fisheries,
and a form of insurance to buffer potential management failures.367

2.4.3 Opportunities for Scientific Research and Education
MPAs, especially no-take MPAs or no-take zones within MPAs constitute a major
component in the broad scale management and conservation of marine ecosystems,
where human impacts are managed and minimised through the restriction or prohibition
of exploitative activities. 368 As such, MPAs provide undisturbed reference sites and
benchmarks against which the extent of damage to similar or related marine ecosystems
can be assessed. 369 Undisturbed marine areas inside MPAs, and areas protected by
MPAs from further disturbance have enormous scientific, training and education values
on the basis that they offer the opportunities to observe and understand the complexities
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of marine ecosystems without the added complications of anthropogenic influences. 370
Unlike many of the conservation outcomes or fisheries benefits, the scientific and
educational values of MPAs are far less tangible and not as readily quantifiable.

2.4.3.1 Source of baseline data
The degradation of the marine environment due to human impacts is often gradual and
incremental, and can be difficult to detect and measure. This is further confounded by
the inherent variability and fluctuations within marine ecosystems at various temporal
and spatial scales, as well as the influence of episodic natural disturbances. 371
Consequently, the task of discerning human-induced changes from natural fluctuations
alone is often exceedingly challenging.
The opportunity to observe and measure the physical, chemical and biological
characteristics of the oceans is crucial in providing an understanding of the complexities
and interactions in marine ecosystems. Such knowledge is useful for developing
effective conservation and management strategies. MPAs provide valuable research
opportunities for the long term study of marine ecosystems in pristine or undisturbed
states, which may not otherwise be as readily available. 372 Many of the research
opportunities provided by the presence of MPAs relate to the availability of baseline
data.
The significance of baseline data relates to the fact that marine ecosystems are in a
constant state of flux, therefore, in order to verify and quantify changes, it is necessary
to refer to a natural state of equilibrium, known as the baseline, as the point of
reference. 373 True baselines are those that are indicative of the attributes and conditions
of stable ecosystems in the absence of human-induced interference.374 By virtue of
protection, MPAs provide sites that are, or intended to be, actively isolated from major
anthropogenic disturbances. These undisturbed sites then become valuable reference or
370
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benchmark sites which are vital sources of baseline data. 375 Baseline data from
undisturbed sites provide the necessary controls that are needed in ecological studies to
evaluate the extent of human-induced impacts. This is of particular importance with
respect to determining the level of natural fluctuations, thus providing a comparative
basis upon which the magnitude of human impacts may then be measured and
quantified. In addition, non-degraded and/or undisturbed sites also act as blueprints or
targets for restoration. 376
It is important to note that any pristine marine site can be used to provide some form of
baseline data, not just pristine protected sites within an MPA. Pristine areas that are not
subject to any human impacts and not already incorporated within the system of
protected areas (including MPAs) are rare. As such, MPAs, or any other equivalent
forms of area closures, offer the only means of providing and preserving potential
baseline sites, even in areas that have already been exposed to some degree of human
impacts. 377 This is because the presence of MPAs can give rise to the abatement or
cessation of anthropogenic impacts. However, the preservation of pristine conditions (or
the protection of impacted sites to allow the restoration back to previous pristine
conditions), that can subsequently be used to provide baseline data is only possible
inside the highly protected no-take zones of MPAs, where human activities with adverse
impacts are strictly prohibited. More importantly, areas protected under MPAs provide
the optimal settings to study ecological processes in the absence of human interference,
and to conduct field experiments or field testings under normal and natural
conditions. 378

2.4.3.2 Educational and training opportunities
MPAs provide unique educational opportunities for the general public to learn about the
diversity of marine life, and to understand the extent of impact of human activities on
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the health of marine environments. 379 Similar to national parks and nature reserves on
land, MPAs provide important platforms for educational campaigns targeting visitors,
school groups and recreational users. 380 Education centres and other related facilities
that are strategically placed around MPAs can have an important role in raising
community understanding and awareness regarding marine environmental issues, and
advocating the need for conservation and the sustainable management of marine
resources. 381 Active engagement in the research and monitoring activities are also likely
to inspire participants to become active and better informed contributors to future
decisions about marine environments and resources. 382
As an extension to their educational capabilities, MPAs provide the ideal setting for the
in situ training of resource management staff. They are also useful in terms of providing
the testing platforms to evaluate the practicality and effectiveness of newly developed
protective measures, management techniques or operational procedures. 383

2.4.4 Socio-economic Opportunities
While the benefits of MPAs are often intuitively linked with conservation and fisheries
management, MPAs have the capacity to generate a range of socio-economic
benefits. 384 These benefits typically manifest in the form of opportunities in tourism
(including ecotourism), recreation and leisure, and employment. MPAs can also provide
for the preservation of cultural and/or historical heritage, including but not limited to
historical shipwrecks. Additionally, food security and coastal poverty are two
socio-economic issues that can often be addressed, but not necessarily fully resolved, by
MPAs.
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2.4.4.1 Tourism opportunities
The establishment of MPAs can potentially enhance the profile of marine areas for
tourism and broaden the local economic options. 385 Tourism (including ecotourism) can
significantly contribute to and improve the economic value of MPAs. 386 They represent
potential sources of revenue for MPAs that can, at the very least, partially offset the
socio-economic impacts of displaced industries (typically commercial fisheries) due to
the added restrictions and regulations. For some coastal nations, particularly developing
nations, tourism is often the primary source of income, and revenues generated by
tourism often exceed incomes from marine fisheries. 387 With approximately 1.8
millions visitors per year, the annual value of the tourism industry of Great Barrier Reef,
in 2002, is estimated to be in excess of $A1.4 billion, compared with the annual worth
of $A359 million of the fisheries. 388 The aesthetic appeal of marine areas is largely
associated with the quality of the natural environment. This means pristine conditions
(for example, clear water and clean sandy beaches) and the diversity of marine life are
the two key factors responsible for creating tourism and eco-tourism opportunities, both
of which are outcomes typically linked with the presence of MPAs. 389

2.4.4.2 Enhancement of recreational activities
In addition to tourism and eco-tourism, MPAs can also act as the catalyst for the
expansion of non-consumptive, non-extractive recreational uses such as swimming,
snorkelling, SCUBA diving and to some extent recreational fishing. 390

Most

recreational uses pose minimal or no threats to the marine environment and are
generally not prohibited inside MPAs. 391 Many of the permissible recreational activities,
such as whale and dolphin watching, also contribute towards tourism and eco-tourism.
When suitably managed and accommodated for, recreational activities play a major role
in boosting the appreciation and support for MPAs by the local communities. 392
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2.4.4.3 Employment opportunities
The potential growth of the tourism and eco-tourism industries and other non-extractive
activities made possible by the creation of MPAs (as discussed in Chapter 2.4.4.1 and
2.4.4.2) can also provide the local communities with alternative employment and
economic opportunities that will offset the short term financial losses and hardships
brought about by the absolute or partial exclusion of extractive industries and other high
impact activities. 393 MPAs themselves can create new potential sources of employment,
especially in regions where tourism operates as an alternative or supplementary source
of revenue to fishing. 394 Tourism is an inherently labour intensive industry, therefore
any expansion of the tourism industry is likely to trigger a corresponding boost to the
regional job market. The construction, provision and maintenance of facilities,
amenities and services that are required to meet tourism and recreational needs can
potentially create a variety of long term and short term employment prospects. This is
reflected in the fact that tourism and tourism-dependent hospitality industries are by far
the largest employers on the Great Barrier Reefs, accounting for 47,600 employees in
1998-99 that effectively equate to 10 per cent of the total workforce. 395

2.4.4.4 Protection of cultural landscape and heritage
The preservation of the cultural and/or historical heritage is an auxiliary role of MPAs
that is often overlooked. While MPAs are customarily associated with the conservation
of natural landscape and heritage, they can also be established to protect areas
containing particular characters with cultural or historical significance, or to ensure the
continuation of traditional uses or indigenous cultural practices. 396 Examples of features
with cultural or historical significance include shipwrecks, historical lighthouses, battle
sites, coastal fortifications, archaeological sites, ceremonial and sacred sites, middens,
whaling stations, as well as traditional hunting and collecting grounds. 397 It is not
uncommon for an MPA to be created entirely for the purpose of protecting submerged
393
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or semi-submerged cultural or historical features or relics. The oldest marine sanctuary
in the United States, the Monitor National Marine Sanctuary off the coast of North
Carolina, was designated to protect the wreckage of the famed civil war ironclad USS
Monitor. 398

2.4.4.5 Food security and poverty reduction
The ‘spillover’ effect (see Chapter 2.4.2.1) generated by an MPAs (or the no-take
components of the MPA) is not only the key to the potential recovery of depleting fish
stocks, but is also important with respect to the enhancement of fisheries yields. 399 The
resultant increases in the abundance and biomass of fisheries resources can have
positive impacts on the local and/or regional fisheries (including artisanal and
subsistence fisheries) with respect to food security and income generation, especially in
light of a burgeoning global seafood industry. 400 Furthermore, the establishment of
MPAs also has the effect of creating alternative livelihoods (such as fish farming) and
potential boosts to household incomes, typically as the result of the growth in the
tourism (or ecotourism) industry. 401

2.5 Limitations of Marine Protected Areas
It is important to emphasise that the mere act of creating MPAs, even if via legislative
means, does not necessarily translate to effective management. Well-designed MPAs
with pragmatic goals and appropriate management regimes can provide the most
effective means of addressing identified issues and threats relating to marine
conservation and resource management. However, MPAs as a form of area management
is not a ‘one-size-fits-all’ solution to all problems, given MPAs are not without their
weaknesses and limitations. The true value and benefits of MPAs must therefore be
viewed within realistic and pragmatic contexts. MPAs alone cannot compensate for
broad-scale deficiencies in ocean governance and management.
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Issues concerning applicability
Given that the use of protected areas first began on land, it is not surprising that many of
the current approaches and practices in marine conservation were initially derived from
terrestrial concepts and principles. 402 Planning and management principles that are
applicable to TPAs may not always be applicable to MPAs. 403 In many instances, the
institutional arrangements and legal frameworks that were originally developed to suit
terrestrial settings are simply transposed to the marine settings. 404 While it is
acknowledged that the land and the sea need to be managed differently, they need not
and should not be managed independently given the intricate interactions and linkages
between MPAs and the adjacent catchments. 405

Issues concerning boundaries
Another major shortcoming in the concept of MPAs concerns the attempt to impose
spatially explicit boundaries on resources that have no clearly definable boundaries. 406
Most marine resources, especially living and renewable resources, that require some
form of management are rarely confined within readily defined boundaries. 407 As such,
MPAs are not as effective when dealing with highly mobile and/or migratory species.
Consider, for example, the green turtle (Chelonia mydas), which is protected in all
Australian waters. While many of the habitats critical to different stages of its life cycle
(e.g. nesting and foraging) are under protection inside the Great Barrier Reef Marine
Park, its circum-global pattern of movement means it is exposed to anthropogenic
threats when it moves out of the marine park. In this case, even one of the world’s
largest MPAs is still not sufficiently large to encompass the full life cycle of the green
turtle. 408 Similar scenarios confront other highly migratory species such as whales and
tuna. It is a reality that the coverage of an MPA does not always coincide with the
402
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spatial distribution of all the species, habitats or ecosystems that it intends to protect
because MPA boundaries often have to conform to pre-existing administrative
requirements or constraints, which are typically shaped by socioeconomic and political
factors. 409

Issues concerning the implementation of MPAs
Due to the high connective nature of the marine environment, MPAs are not as effective
when implemented in isolation. 410 This is acknowledged in the MPA literature. 411 It has
been recognised that MPAs need to be incorporated within a broad scale integrated
system of management. 412 However, this is not always possible. An important lesson
learnt from past failures is that no single conservation strategy is applicable to all
circumstances. Success and effectiveness depend greatly on developing a synergistic
matrix of different strategies and measures that reinforce and complement one another.
Having MPAs is important, but having a network of MPAs that is connected and
ecologically meaningful is also important. MPAs need to be coordinated and managed
collectively as a network instead of as discrete units. 413 While MPAs can reinforce
pre-existing conservation measures, they also need to be supplemented by other
mechanisms, including conventional resource management measures (such as catch
quota, gear and effort restrictions imposed in fisheries management) in order to provide
a ‘layered’ management regime that ensures the long term viability and resilience of
marine stocks, habitats and ecosystems. 414

Issues concerning the management of MPAs
MPAs need to be more than simply lines on maps, to avoid the issue of the so-called
‘paper parks.’ 415 In order to optimise their adequacy and effectiveness, MPAs must
have the capacity to instigate changes and/or exert greater influence over the
409
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decision-making processes on adjacent catchment areas, especially with respect to
planning and management decisions that are likely to have major ramifications on the
coastal marine environment. 416 However, given that only a small percentage of the
world’s marine areas are currently under the protection of MPAs, even if the majority of
MPAs succeed in delivering the desired conservation outcomes, they are unlikely to
arrest or reverse the present rate of habitat degradation or to restore depleted living
marine resources within a short timescale. Therefore, the most immediate focus of any
ecosystem-based marine conservation planning should be to expand the existing MPA
coverage, especially the strategic implementation of no-take components of MPAs, at
local, national, regional and global scales.

2.6 Emergence of Marine Protected Areas in Australia
While terrestrial protected areas have contributed to the protection of Australia’s
terrestrial ecosystems for over a century, the formal conservation of Australia’s marine
environment is, by comparison, a relatively recent phenomenon. 417 The emergence of
MPAs as a tool for marine conservation in Australia reflects the recognition (and the
need for conservation) of Australia’s unique marine heritage. Australia is an island
continent that is blessed with a sizeable marine domain. Australia’s maritime
jurisdiction (including that of its external territories) 418 is the third largest in the world
and extends over an area in excess of 11 million square kilometres. 419 This is further
supplemented by an additional claim of 3.4 million square kilometres of extended
continental shelf. 420 Australia’s marine domain traverses an extensive range of climatic,
geomorphological and oceanographic zones from the tropics to the Antarctic. This is
reflected in the diverse range of ocean and coastal habitats and the richness of biota
across Australian waters 421 which include coral reefs, rocky shores, coastal saltmarshes,
416
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sandy beaches, mangrove forests, seagrass meadows, open waters and seamounts. Some
of the most biologically diverse and ecologically significant habitats are found in
Australia. For instance, the Great Barrier Reef in Queensland is one of the largest and
the most iconic system of coral reefs in the world, while the world’s largest seagrass
bed is found in Shark Bay, Western Australia. In terms of species richness, Australia
has the highest number of species of mangroves, which accounts for 39 of the world’s
68 species; 422 34 of the world’s 60 seagrass species; 43 of the 80 known cetacean
species; and six of the seven species of marine turtles. In the South-East marine region
of Australia, 70 per cent of marine macroalgae, 80 per cent of fish species, and 90 per
cent of the mollusc and echinoderm species have been found to be endemic. 423
It is the combination of rich diversity and high endemism, coupled with the fact that
Australia is positioned at the junction of three major oceans (i.e. Indian, Pacific and
Southern Oceans) that makes Australia’s Exclusive Economic Zone (EEZ) one of the
most ecologically significant marine jurisdictions in the world. The richness in diversity
is particularly impressive given the generally low productivity of Australian marine
waters. 424 While there are obvious economic benefits (such as commercial fisheries) for
conserving marine biodiversity, 425 the need for marine conservation is also a general
ethical responsibility instilled under international obligations and expectations. 426
Australia has obligations under UNCLOS 427 and CBD 428 to protect and conserve the
marine environment. These obligations are augmented by additional commitments made
under various other international agreements, including the Ramsar Convention, the
Japan-Australia Migratory Bird Agreement (JAMBA), and the China-Australia
Migratory Bird Agreement (CAMBA). 429 The adoption of the concept of EEZ pursuant
to Part V of UNCLOS had the effect of granting Australia extended sovereign rights
over marine resources. It also expanded the capacity for Australia to develop and
422
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implement appropriate conservation and management measures within its own national
legislative framework. 430
Despite the pre-eminence of the Great Barrier Reef Marine Park, marine conservation in
Australia only became a prominent political agenda during the 1990s following the
launch of the Commonwealth ‘Ocean Rescue 2000’ program and Australia’s Oceans
Policy in response to obligations under UNCLOS and CBD to protect and conserve the
marine environment. 431 Australia’s Ocean Policy (AOP) provided the framework for
marine management and conservation in Australia. Launched in 1998, AOP is an
important planning instrument developed to improve the processes and outcomes of the
management of marine environment at the national level. 432 It establishes the
overarching framework for integrated planning and ecosystem-based management
across all sectors, agencies, and across the three tiers of government. An important
outcome of AOP, among many others, is the recognition of the need to address marine
conservation and management issues on the basis of ecosystems instead of
administrative boundaries. 433
The establishment of MPAs as a key ecosystem-based strategy in marine conservation
reflects the commitments (consistent with Australia’s international responsibilities and
obligations for the protection of marine biodiversity) 434 outlined in AOP towards
establishing a National Representative System of MPAs (NRSMPA), 435 which reaffirms
and reinforces the previous commitments made under the Ocean Rescue 2000 program
in 1991.
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bioregionalisation of the Australian marine environment, which provides the basis of
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planning for the NRSMPA.

437

The relevance of NRSMPA and marine

bioregionalisation to the use of MPAs, as a tool for marine conservation, in Australia
will now be discussed.

2.6.1 National Representative System of MPAs
MPAs in Australia exist in many different forms, as reflected in the array of
designations used to describe them, including marine parks, marine reserves, marine
nature reserves and aquatic reserves. 438 The variation in nomenclature is observed both
between and within the different jurisdictions.439 This is because the responsibility for
the declaration and management of MPAs in Australia is shared between the
Commonwealth and State/Territory governments. 440
The division of jurisdictional responsibilities under the current Australian system of
government creates nine separate jurisdictions. While the Commonwealth government
generally has sole jurisdiction over the majority of Australia’s marine areas, State and
Territory governments, under the arrangements of the Offshore Constitutional
Settlement (OCS), have retained jurisdiction over marine waters up to three nautical
miles seawards from the territorial sea baseline, which is referred to as the coastal
waters of the relevant State or Territory. 441 For the purpose of delimitation, the low
water mark is specified under the provisions of UNCLOS as the designated territorial
sea baseline of coastal States. 442 However, ‘low water mark’ is not defined under
UNCLOS, and the lowest astronomical tide is adopted in Australia as the baseline
437
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datum. 443 Any remaining marine areas beyond the State or Territory waters to the
seaward limit of Australia’s EEZ are under the jurisdiction of the Commonwealth
government. Each government has the power to develop and implement its own
legislation and policies with regards to the creation and management (including the
designation of IUCN management categories) of MPAs in the waters under its
jurisdiction. 444 This means there are effectively eight discrete systems of MPAs in
Australia, with the obvious exclusion of Australian Capital Territory (ACT) which has
no adjoining marine areas. 445 The NRSMPA is therefore the collaboration of all eight
systems of MPAs into a single national network of MPAs. 446
The purpose of establishing the NRSMPA is to provide for the systematic protection of
Australia’s marine ecosystems. 447 This is because the NRSMPA forms part of an
“integrated strategy for marine conservation and management”, and represents a
national commitment in response to Australia’s obligations to conserve marine
biodiversity under various international conventions and agreements.

448

The

establishment of NRSMPA is a joint initiative between all eight maritime jurisdictions
of Australia, 449 facilitated under the Intergovernmental Agreement on the Environment
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1992, 450 to provide an overarching framework for cooperation and interaction that
enables the integration of the eight separate systems of MPAs in Australia into a single
national network. 451 An important feature of the NRSMPA is the concerted shift away
from the conventional approach of creating isolated and haphazardly placed MPAs on
an opportunistic basis. 452 Greater emphasis is now placed on a systematic approach that
progressively and methodically protects comprehensive and representative samples of
marine ecosystems. 453 The NRSMPA operates on the basis of a systematic division of
the Australian marine environment into ecologically-defined biogeographic regions (or
simply referred to as ‘bioregions’). 454 The bioregionalisation of the Australian marine
environment ensures that unique and representative ecosystems from each bioregion can
be and will be systematically identified and progressively incorporated into a national
system of MPAs. This effectively transforms the use of MPAs from an ad hoc,
need-driven, reactive measure into a more systematic and proactive conservation
mechanism. The guidelines adopted to establish the NRSMPA also provide a nationally
standardised framework and procedures under which the individual constituent systems
of MPAs are to be developed, implemented and managed.

2.6.2 National-scale Marine Bioregionalisation
Marine bioregionalisation is the ecosystem-based classification of Australia’s marine
and coastal environments into discrete marine bioregions.455 It is a central component of
the concept of integrated management advocated in AOP. The purpose of
450
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regionalisation is to simplify the complex relationships between the physical
environments and species distribution, and to capture spatial patterns in the distribution
of species, habitats and ecological processes at different scales. The process of
regionalisation is based on collated data and inferred patterns across a range of spatial
scales. The resultant marine bioregions are discrete areas of the coast or sea composed
of a cluster of interacting ecosystems that share similar attributes. 456 They are defined
and delineated on the basis of biophysical, lithological and oceanographic
characteristics at various designated scales. The bioregionalisation process creates a
nested hierarchy of bioregions. The classification of bioregions varies depending on the
required level of spatial resolution (meso- or provincial-level), biogeographical scale
(benthic or pelagic), or other oceanographical characteristics.
There have been several iterations of the marine regionalisation process. The most
recent iteration of marine bioregionalisation is the Integrated Marine and Coastal
Regionalisation of Australia version 4.0 (IMCRA v4.0). IMCRA v4.0 is essentially the
amalgamation of the Interim Marine and Coastal Regionalisation of Australia (IMCRA
v3.3) with the National Marine Bioregionalisation (NMB). 457 IMCRA v3.3 (completed
in 1998) is primarily responsible for providing the regionalisation of the near-shore
waters over the continental shelf into 60 meso-scale bioregions, while NMB (completed
in 2005) provided the regionalisation of the off-shelf waters into 41 provincial
bioregions. 458 Bioregionalisation at the meso-scale is of the greatest relevance to States
and Territories, given their three-nautical mile marine jurisdictions fall completely
within the extent of coverage of nearshore meso-scale bioregions. As such, general
references to bioregions are, by default, references to bioregions at the meso-scale,
unless specified otherwise.
The significance of such system of bioregionalisation is that it recognises the fact that
marine ecosystems can transcend jurisdictional boundaries and do not necessarily
conform to existing maritime boundaries between States (or Territories), or between
States/Territories and the Commonwealth. As such, bioregions effectively represent
456
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ecologically-defined subdivisions of the Australian coastal marine environment that
provide the basic units for planning and management. 459 This is also the basis upon
which a national-scale marine bioregionalisation was adopted to provide the framework
for the development of NRSMPA. 460 The national guidelines formulated for the
development of NRSMPA formally sanction the applications of bioregionalisation to
provide the supporting platform for the planning and the implementation of
NRSMPA. 461 A major aspect of bioregionalisation is the finer-scale habitat mapping,
which is used to guide and prioritise the identification of areas for inclusion in the
NRSMPA to ensure that comprehensive and representative samples of all ecosystems
can be identified, and then adequately preserved and managed.
The development of IMCRA has the effect of identifying the gaps in the current
scientific knowledge and highlighting the inherent lack of information at finer scales. 462
With the availability and integration of more data layers at finer spatial scales, revised
versions of IMCRA will progressively become more powerful as a tool to assist
planning and decision-making, especially with respect to the systematic implementation
of MPAs in Australia. 463

2.7 Conclusions
This chapter provided an overview of the concept of MPAs (including the definition and
the evolution of MPAs) and discussed the plethora of benefits relating to conservation,
fisheries management and socio-economic opportunities that may be generated
following the establishment of MPAs. The discussion also highlighted the significance
of ecosystem-based management in the context of marine conservation and planning,
and the fact that ecosystem-based management of marine environment and resources
can be implemented through the establishment of MPAs. More importantly, on the basis
of the range of benefits that they are expected to generate, MPAs have been recognised
and endorsed as an important tool for the conservation of marine biodiversity, the
459
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maintenance of critical ecological processes, and the sustainable management of marine
resources. 464 This is the rationale for the implementation of the NRSMPA (as well as
the eight constituent systems of MPAs that compromise the NRSMPA) in Australia,
which is a coordinated system of MPAs established within a framework of marine
bioregional planning and management that acknowledges the interconnectivity of
marine systems and allows for the ecosystem-based protection of marine
environment. 465
As the management of the marine environment becomes more integrated and holistic,
MPAs will take on greater importance as a tool for marine conservation and marine
resource management. The mandate of MPAs involves more than just the preservation
of natural heritage (which encompasses the biotic and abiotic components of the marine
environment) within the subtext of conservation. It also involves the management of the
sustainable use of marine resources. The value of MPAs, within the context of marine
conservation and resource management, is substantiated by the range of benefits, as
examined in this chapter, which MPAs are known to generate.
Despite the range of benefits that MPAs are capable of generating, MPAs are still not
without sceptics and detractors. It is not uncommon for the establishment (or the
intended establishment) of MPAs to cause social controversy. 466 Much of the opposition
to the idea of MPAs tend to stem from the inherent resistance to the notion of restricted
access to ocean resources, which have traditionally been common property with free
and open access for all. 467 Such resistance is often based on misguided concerns,
especially considering most MPAs, especially large MPAs, are multiple-zoned and
allow multiple uses in order to accommodate existing marine industries. 468 Part of the
misconception is derived from the expected emphasis on conservation at the expense of
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other interests associated with the concept of marine ‘protected’ areas. 469 While the
integration of conservation with non-conservation uses is the fundamental principle of
multiple objective MPAs, by virtue of the mandate to protect marine life and habitats,
an MPA will invariably restrict or displace certain uses, particularly extractive uses of
marine resources. 470 This can give rise to tension and even conflict if MPAs are
established without adequate consultation and engagement of existing and prospective
stakeholders during the planning process. 471
The extent to which the concept of MPA is applied in NSW is examined in Chapter 3,
whereby the system of MPAs in NSW is examined with respect to the creation and
management of each of the three types of MPA.
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CHAPTER 3:
THE MARINE PROTECTED AREA SYSTEM
OF NEW SOUTH WALES

3.1 Introduction
Like the other six Australian States and Territories (excluding Australian Capital
Territory), New South Wales (NSW) has its own comprehensive network of marine
protected areas (MPAs) created under the overarching national framework of the
National Representative System of MPAs (NRSMPA). 1

The impetus for the

establishment of the NSW Representative System of MPAs (NSW RSMPA) is the
NSW Government’s commitment

2

to create a comprehensive, adequate and

representative network of MPAs that seeks to include, and therefore protect, the full
range of marine biodiversity (at the ecosystem, habitat and species levels) both within
and across each of the six marine bioregions (identified under the national system of
marine bioregionalisation) 3 along the coast of NSW. 4 It is envisaged that the MPAs in
NSW, which can range in size and design from small, no-take aquatic reserves to large,
multiple-use marine parks, will have the capacity to deliver desired conservation
outcomes and cater for the sustainable use of marine resources.
The scope of this chapter is mostly focused on providing an overview of the legal
arrangements for the creation and management of MPAs in NSW. A thorough
understanding of the MPA system of NSW is crucial within the context of this study
because this will provide the foundation for subsequent analyses of complexity and
adequacy, especially with respect to the functionality of MPAs in marine conservation.

1

See Chapter 2.6.1 for the discussion on the NRSMPA.
The NSW Government has commitments under international conventions (owing to Australia’s
obligations under the Laws of the Sea, the CBD and the Ramsar Convention) and national strategies (such
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The initial discussion will focus on examining the roles of the three different types of
MPA (marine parks, aquatic reserves, and marine extensions of coastal national parks or
nature reserves) that exist in NSW, and the legislative framework under which these
MPAs are established and managed. The synergies between the three types of MPA,
and the relationships between NSW MPAs and some of the prominent domestic and
international conservation measures are also examined.

3.2 MPAs in NSW
The state of NSW, located in the south-east of the Australian continent, is the most
populous state of Australia with an estimated population of 6.997 million in June 2008,
which represents just under one-third of the total Australian population. 5 It is the fifth
largest state of Australia with a land area of 800,642 square kilometres. The NSW
offshore jurisdiction, following the granting of legislative competence through the
Offshore Constitutional Settlement of 1979, 6 extends three nautical miles seaward of
the NSW coastline. 7 As such, NSW has jurisdiction over 8,802 square kilometres of
coastal waters (including the waters around Lord Howe Island, which despite being
more than 500 kilometres offshore of mainland NSW is still under the jurisdiction of
NSW), which is ranked seventh in size among all mainland Australian
states/territories. 8 The NSW coastline extends along the temperate south-eastern fringe
of the Australian landmass and spans five marine bioregions. 9
While the NSW coastal waters accounts for only 2.1 per cent of the total Australian
coastal marine waters, the temperate coastal marine environment of NSW, characterised
by a relatively narrow (15-20 kilometres in width) continental shelf, contains a diverse
range of ecosystems, habitats and species. 10 Along the 2,007 kilometres NSW coastline,
5
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there are 721 beaches, 11 130 estuaries, 88 coastal lakes, 15 major river systems and 44
offshore islands (including the World Heritage listed Lord Howe Island).

12

Approximately 30 per cent of the NSW coastline consists of rocky foreshores and
headlands. 13 The marine environment of NSW is strongly influenced by the mixing of
the warm tropical waters of the East Australian Current (EAC) with the cooler
temperate water masses associated with the Tasman Sea. 14 The seasonal longitudinal
shift of the interface between the EAC and the waters of the Tasman Sea, coupled with
the diverse range of habitats found along the coastal zone of NSW, gave rise to rich and
diverse assemblages of marine fauna and flora. This is reflected by the fact that more
than 500 species of finfish have been recorded in and around Sydney Harbour alone,
which exceeds the 200 or so species described in the marine waters around the British
Isles. 15
Despite a greater nationwide focus on conservation and the inclusion of more areas
(both terrestrial and marine) in the state reserve system since the late 1990, 16 the
diversity and richness of native species in NSW, especially in the marine context,
remains vulnerable to various anthropogenic impacts. 17 With approximately 85 per cent
(equating to approximately six million people) of the NSW population concentrated in
the coastal zone, 18 population pressures represent the catalyst of many of the indirect
(and often unquantifiable) impacts on marine habitats. Apart from the direct impacts of
fishing activities (both commercial and recreational) on the marine environment and
marine ecology, marine habitats may be altered or destroyed by coastal development

11

AD Short, Beaches of the New South Wales coast: a guide to their nature, characteristics, surf and
safety, Australian Beach Safety and Management Program, 1993.
12
RJ Williams et al, ‘New South Wales coastal aquatic estate’, Wetlands (Australia), vol. 18, no. 1,
1998, pp. 25-48; K Rowling, ‘Issues concerning data-limited multi-sector fisheries in New South Wales’,
Proceedings of the Australian Society for Fish Biology Workshop (September 23-24, 2001, Bunbury,
Western Australia), 2003, pp. 128-138.
13
NL Andrew, Under southern seas - the ecology of Australia's rocky reefs, 1999.
14
JS Godfrey et al, ‘The separation of the East Australian Current’, Journal of Physical Oceanography,
vol. 10, 1980, pp. 430-440.
15
Rowling, ‘Issues concerning data-limited multi-sector fisheries in New South Wales’, p. 128.
16
Kriwoken, ‘Australian biodiversity and marine protected areas’, p.121; Department of Environment
Climate Change and Water (DECCW), New South Wales State of the Environment 2009, 2009, p. 248.
17
Department of Environment Climate Change and Water (DECCW), New South Wales State of the
Environment 2009, p. 200.
18
Department of Environment Climate Change and Water (DECCW), A New Biodiversity Strategy for
New South Wales, p. 61.
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projects such as the reclamation of coastal wetlands, construction of wharves, jetties,
harbours or port facilities, and the development of canal estates. 19
The protection of representative samples of marine areas plays an important role in the
conservation of marine biodiversity in NSW. 20 This is reflected in the complex array of
national and state measures that have been adopted to protect and manage Australia’s
marine environment. 21 The establishment of a representative system of MPAs is one of
the measures adopted for the purpose of conserving marine biodiversity. 22 This is
because MPAs provide area-based means of exerting some management control over
the use of marine resources and/or the impacts of human activities on the marine
environment. 23 While the reservation of coastal land and waters within a mosaic of
terrestrial, coastal or marine protected areas in NSW is primarily driven by conservation
needs, the preservation of cultural or historical heritage, and aesthetic values of natural
landscape or seascape, are also important determining factors. 24

3.2.1 Establishing MPAs in NSW
The coastal waters of NSW are known to be rich in biodiversity owing to the wide
range of coastal, estuarine and oceanic habitats found along the NSW coastline, as well
as the strong influences of subtropical and temperate ocean currents. 25 In order to
protect and manage the coastal and marine environments of NSW, an integrated system
of MPAs has been developed and implemented under the NSW Government’s
commitment to establish a representative system of MPAs along the NSW coast. The
types of NSW MPAs (which are discussed in detail in Chapter 3.3) that comprise the
NSW NRMPA range from small aquatic reserves to large, multiple-use (or
19

Rowling, ‘Issues concerning data-limited multi-sector fisheries in New South Wales’, p. 129;
Department of Environment Climate Change and Water (DECCW), A New Biodiversity Strategy for New
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20
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pp. 120, 124; Department of Environment Climate Change and Water (DECCW), New South Wales State
of the Environment 2009, p. 249.
21
See J Fisher et al, ‘Marine Protected Areas and Fishing Closures as Fisheries Management Tools’ in JP
Beumer et al (eds), Aquatic Protected Areas: What works best and how do we know?, Proceedings of the
World Congress on Aquatic Protected Areas (Cairns, Australia), 2003, pp. 14-18.
22
Australian and New Zealand Environment and Conservation Council Task Force on Marine Protected
Areas (ANZECC TFMPA), Guidelines for Establishing the National Representative System of Marine
Protected Areas, p. 3.
23
Salm et al, Marine and Coastal Protected Areas: A guide for planners and managers, pp. 25-26.
24
N Harvey and B Caton, Coastal Management in Australia, 2003, p. 274.
25
Department of Environment Climate Change and Water (DECCW), New South Wales State of the
Environment 2009, p. 200.
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multiple-objective) marine parks. At present, approximately 36 per cent (or 355,291
hectares) of NSW waters have been incorporated and managed within the NSW system
of MPAs. 26 However, only 18 per cent (or approximately 66,000 hectares) of the areas
incorporated within these MPAs, which equates to approximately 6.5 per cent of the
NSW marine jurisdiction, are designated and managed as highly protected ‘no-take’ (i.e.
IUCN Category Ia) reserves or zones. 27 This is still short of the NSW Government’s
official target of 10 per cent, and well short of the 20-30 per cent target advocated by
non-government conservation organisations such as the IUCN and the National Parks
Association of NSW. 28
Like all sub-national parliaments in Australia, the NSW parliament has residual powers
under the Australian Constitution to legislate, regulate and manage with respect to
environmental matters (such as conservation, resource use, coastal management and
pollution control) that may affect any areas of land or water under NSW jurisdiction. 29
Under the terms of the OCS, 30 all state and territory governments retain jurisdiction
over coastal marine waters three nautical miles seaward from the territorial sea
baseline. 31 This means each state or territory government essentially has the power to
develop its own set of laws and policies to establish and manage MPAs within its
jurisdiction. 32 For example, in NSW, dedicated MPA legislation 33 and regulations 34
have been enacted to provide for the creation and management of marine parks.
However, Commonwealth legislation (in particular, the Environmental Protection and
Biodiversity Conservation Act 1999) is applicable to land or water under state/territory
jurisdiction with respect to environmental matters of national significance or matters
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See Marine Parks Authority, Developing a Representative System of Marine Protected Areas in NSW:
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relating to Australia’s international obligations, such as World Heritage listed sites and
Ramsar wetlands. 35
The primary responsibility for the protection and management of the marine
environment and resources in NSW is shared among different government agencies,
each with vested, and potentially competing, interests in the health and wealth of the
marine environment. 36 The complexity of such multi-agency arrangement is further
reflected in the mosaic of sectoralised and at times overlapping state legislation,
regulations and other legal instruments that have been developed and implemented in
NSW to address various aspects of ocean governance and coastal management. For
example, MPAs in NSW can be created under three separate pieces of legislation which
are administered by three different government authorities. 37 To add to the complexity,
MPAs that transcend political boundaries may be jointly managed by more than one
government. 38 The Solitary Islands Marine Park, for example, extends beyond the outer
limit of NSW coastal waters so that part of the marine park actually falls within
Commonwealth jurisdiction and is designated as Solitary Islands Marine Reserve.
Under a cross-jurisdictional arrangement between the NSW and Commonwealth
governments, the NSW Marine Parks Authority is responsible for the day-to-day
management of Solitary Islands Marine Reserve so that the State and Commonwealth
components can be managed as a single MPA. 39 Other similar examples include Lord
Howe Island Marine Park in NSW, Ningaloo Marine Park in Western Australia, and the
Great Barrier Reef Marine Park in Queensland.
The systematic establishment of MPAs, especially the designation of large, multiple-use
marine parks, in NSW was instigated in response to the NSW Government’s
35
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104

commitment to creating a networked system of MPAs that adopts parallel goals and
principles of the overarching NRSMPA. 40 This is the basis upon which the NSW
RSMPA is progressively developed.

3.2.2 NSW Representative System of MPAs
The NSW Government is committed, in accordance with national strategies (such as the
National Strategy for the Conservation of Australia’s Biological Diversity, and the
Intergovernmental Agreement on the Environment) and Australia’s obligations under
various international agreements (such as the Convention on Biological Diversity, and
the Ramsar Convention), to conserve marine biodiversity and to manage the use of
marine resources in an ecologically sustainable manner through the implementation of a
representative system of MPAs. 41 One way in which these commitments are met is
through the development of a comprehensive, adequate and representative (CAR) 42
system of MPAs. 43 The NSW RSMPA is one of the eight constituent systems of MPAs
that comprises the National Representative NRSMPA. The CAR principles that
underpin the NRSMPA also act as the underlying guideline for the establishment,
planning, management and assessment of MPAs in the NSW RSMPA. 44 The primary
aim of the NSW RSMPA is to conserve marine biodiversity through the systematic
protection of species, communities and habitats, while catering for the ecologically
sustainable use of marine resources to provide socio-economic opportunities. 45 The
progressive development of the NSW RSMPA is achieved through a combination of
systematic bioregional assessments and specific site assessments. 46 Both assessments
utilise biogeophysical criteria to systematically identify potential MPA sites to ensure
adequate representation of habitats and ecosystems within each bioregion. The
40
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assessment process itself is a powerful tool for identifying gaps in representation in the
existing system of MPAs, which in turn provides a useful basis for prioritising the
identification and selection of prospective MPAs. 47 In conjunction with the systematic
approach of identifying potential MPA sites, MPAs can also be established on an ad hoc
basis to protect specific marine sites such as historic shipwrecks, or natural features of
exceptional value or vulnerability; or to provide means of mitigating perceived
threatening processes such as overfishing.
The NSW RSMPA comprises MPAs in the form of marine parks, aquatic reserves, and
the marine components of coastal national parks or nature reserves. Each of these three
types of MPA is created and regulated under a different set of statutes. Marine parks are
declared under the Marine Parks Act 1997; 48 aquatic reserves are created under
provisions in the Fisheries Management Act 1994; 49 while national parks and nature
reserves, together with their marine components, if any, are declared under the National
Parks and Wildlife Act 1974. 50 The management regime for each of the three types of
MPA can also differ, due to the different requirements imposed by the respective
legislation under which the MPA is created, as well as the discrepancies in policies, if
any, of the relevant managing agencies. Three different agencies are responsible for the
administration and management of MPAs in NSW. Marine parks are managed by the
NSW Marine Parks Authority, while aquatic reserves (previously administered by NSW
Fisheries) and national parks/nature reserves (including their marine components) are
now both under the jurisdiction of the Parks and Wildlife Group within the Office of
Environment and Heritage (OEH). 51
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Among the many conservation and resource management goals, 52 a rudimentary goal of
the NSW RSMPA is to have at least one marine park in each marine bioregion,
supplemented by small aquatic reserves and/or other functional equivalents of MPAs,
such as intertidal protected areas. 53 With the addition of the Batemans Marine Park in
2005 and the Port Stephens-Great Lakes Marine Park in 2006, three of the five marine
bioregions along the coast of NSW are now represented by at least one marine park (see
Table 3.1).
The establishment of MPAs, especially large marine parks, in NSW is rarely without
controversy, due to the varying degree of impacts on the different stakeholders. The
progressive establishment of the NSW RSMPA has so far proved to be expensive and
divisive, to the extent that the agenda was removed from the 2010 NSW State Plan, thus
implying that priority. 54 The buyouts of commercial fishing licenses, which are based
on estimated value derived from average catch records, to accommodate the zoning
scheme of individual marine parks have been costly. 55
Opposition to MPAs typically come from the fishing sector (both commercial and
recreational), whereby the anti-MPA sentiments are prompted by concerns relating to
the rationales for MPAs, how they are implemented, their effectiveness, how existing

52
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fishing interests are likely to be affected, and how impacted users should be
compensated. 56
Figure 3.1: Map of MPAs in NSW (excluding coastal national parks and nature reserves) 57

56

Gullett, Fisheries law in Australia, p. 187.
Source of map: <http://www.mpa.nsw.gov.au/pdf/NSW-Marine-protected-areas.pdf>
For a list of all the coastal national parks and nature reserves with marine components, see Marine Parks
Authority, Developing a Representative System of Marine Protected Areas in NSW: An Overview,
Appendix 5, pp. 56-57.
57
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3.3 Types of MPA in NSW
Marine parks, aquatic reserves, and the marine components of terrestrial national parks
or nature reserves are the three types of MPA that exist in NSW. 58 Marine parks and
aquatic reserves are well known types of MPA, but it is the third variant of MPA that is
not as readily acknowledged or known. Some of the coastal national parks and nature
reserves in NSW contain substantial marine or estuarine components. These marine or
estuarine components, by virtue of being the marine or estuarine extensions of bona fide
terrestrial protected areas, also satisfy the definition of MPAs (see Chapter 2.3.1). As
such, they can be classified as MPAs even though they are incorporated within reserves
that are predominantly terrestrial in character. 59 For administrative convenience and the
statistical purposes (for example, the Collaborative Australian Protected Area
Database 60 and the World Database on Protected Areas 61 ), marine components of
national parks are still regarded and reported as part of the terrestrial protected area
system. Conversely, terrestrial components within marine parks or aquatic reserves are,
for simplicity, regarded as part of the NSW MPA system. 62
Due to the different legislation and agencies under which they are created and managed,
the three types of MPA in NSW can vary considerably in terms of design, size,
management priorities, management regime and the level of protection. 63 However,
despite the inherent differences between the three designations of MPAs, all MPAs in
NSW share a common set of attributes, owing largely to the fact that they are
established principally for the purpose of conservation. These attributes effectively
constitute a set of criteria that reflects the functional characteristics and expectations of
58

Marine Parks Authority, Developing a Representative System of Marine Protected Areas in NSW: An
Overview, pp. 13-15.
59
ibid., pp. 21-22.
60
The Collaborative Australian Protected Area Database (CAPAD) is a database containing textual and
spatial data (such as list of all protected areas, location, area, the assignment of IUCN management
categories and the gazettal date) of protected areas (including marine protected areas) in Australia. The
database is compiled from information supplied by the Commonwealth, State and Territory Governments,
and is updated approximately every two years. Accessible at:
<http://www.environment.gov.au/parks/nrs/science/capad/>
61
The World Database on Protected Areas (WDPA) is a global dataset on worldwide marine and
terrestrial protected areas. The WDPA is a joint initiative of UNEP and IUCN, and is maintained by
UNEP-World Conservation Monitoring Centre and the IUCN-World Commission on Protected Areas in
collaboration with governments and non-government organisations.
62
Creswell and Thomas (eds), Terrestrial and Marine Protected Areas in Australia, pp. 4-5. See also
CAPAD 2008, available at: <http://www.environment.gov.au/parks/nrs/science/capad/2008/index.html>
63
Marine Parks Authority, Developing a Representative System of Marine Protected Areas in NSW: An
Overview, pp. 19-22.

109

NSW MPAs. As such, in order for a protected area to be classified as an MPA in NSW,
it must contain all of the following attributes: 64
1. it is established to provide protection to marine habitats;
2. it will assist with fisheries and other marine resource management;
3. it is able to accommodate ecologically sustainable uses;
4. it can be classified as one of the IUCN Protected Area Management categories;
5. it has a secured legal status that can only be revoked via Parliamentary process;
6. it will contribute to the NSW Representative System of Marine Protected Areas;
7. it can be accurately identified on maps; and
8. it is subject to effective management and performance evaluation protocols.
Each of the three types of MPA in NSW will now be discussed, focusing on aspects of
the creation process, management regime, compliance and current status.

3.3.1 Marine Parks
Marine parks are by far the most prominent form of MPAs, in terms of size and
functionality, in NSW. 65 They are characteristically large, contain multiple zones, and
are managed for multiple uses. Marine parks are created under the provisions of the
Marine Parks Acts 1997 (NSW), and are administered and managed by the Marine
Parks Authority, 66 which is a management body created under the same Act. 67 The
Marine Parks Act 1997 (NSW) is an important piece of legislation because it is one of
the few environmental statutes in NSW with an exclusively marine focus. Furthermore,
it is the only legislation in NSW that is dedicated to the creation and management of
MPAs. The fundamental principles underpinning the Marine Parks Act 1997 (NSW) are
the conservation of marine biodiversity, the maintenance of ecological processes and the
ecologically sustainable use of marine resources. 68 It is the explicit references to the
protection of fauna, flora, habitats and ecological processes and ecologically sustainable
64
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uses within the marine context that make NSW marine parks such important and
powerful tools for marine conservation and marine resource management. The Fisheries
Management Act 1994 (NSW), under which another type of MPA (i.e. aquatic reserves)
can be declared, also incorporates similar principles, albeit with fisheries resources, as
opposed to conservation, as the focal point of management. 69
The greatest value of marine parks lies in their potential to regulate human activities and
protect representative samples of habitats within each of the bioregions that have been
identified along the coast of NSW. This is exemplified by the fact that NSW marine
parks are implemented with the intention of complementing other existing conservation
and resource management measures. It is stipulated in section 22 of the Marine Parks
Act 1997 that the requirements made under the Part 3 of the Marine Parks Act 1997 are
in addition to any existing requirements listed in other relevant legislation or statutory
instruments, in particular, the Fisheries Management Act 1994 and the National Parks
and Wildlife Act 1974.

3.3.1.1 Creation Process
The creation of a marine park is through proclamation by the Governor of NSW. 70 A
marine park may be declared over any coastal terrain, including any land, submerged
land, seabed and the overlying water. 71 However, any areas of land above the mean high
water mark cannot be declared as part of the marine park without the consent of the
relevant land owners. 72 The declaration of a marine park is not affected by any
pre-existing interests or any subsequent changes in ownership of the land within the
park, 73 nor does it affect any existing uses of the land for public purposes, provided that
the uses are not inconsistent with the objectives of the marine park. 74 This means a
marine park may be declared over any coastal land that has already been reserved under
other statutes such as the National Parks and Wildlife Act 1974 or the Wilderness Act
1987. 75 As such, it is possible for marine parks to overlap with coastal national parks or
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nature reserves. Similarly, a marine park may also be declared over an area that has
already been declared as an aquatic reserve under the Fisheries Management Act 1994.
However, in this case, the marine park effectively revokes and replaces any such aquatic
reserves. 76 Furthermore, any area already incorporated within a marine park cannot be
declared, retrospectively, as an aquatic reserve.77
All NSW marine parks, like all terrestrial national parks in NSW, 78 have ‘secured legal
status’, whereby the only means of revocation is through parliamentary processes. 79
This is a key criterion for all MPAs included in the NSW RSMPA. Given the fact that
aquatic reserves cannot be declared inside marine parks, and the fact that terrestrial
reserves (such as coastal national parks) can overlap with marine parks, this effectively
means a marine park cannot be nullified or replaced by another type of MPA, nor by
any other forms of protected areas without an Act of Parliament. It is possible, however,
to alter the area of an existing marine park at any time through further proclamation and
notification by the Governor. 80 Any proposed addition to a marine park would be
subject to the same provisions and process that are applicable to the initial creation of a
marine park, 81 while any proposed removal would require certification (in writing) that
the area to be removed is no longer required to be part of that marine park. 82
The creation of a marine park has no effect on most existing leases, licenses, permits or
entitlements that already apply to any area within the marine park. These include
aquaculture permits, 83 mining licenses 84 and certain land leases. 85 However, such leases,
licenses, permits or other entitlements may not be extended or renewed, unless
expressly authorised by an Act of Parliament, and only if the activity or operation
concerned is deemed permissible in designated areas under the provisions of the
relevant regulations. The range of uses and activities that are permissible within the
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different zones of marine parks is prescribed and regulated in accordance with the
zoning plan 86 and the operational plan 87 of individual marine parks.
Despite the fact that the acceptance of the general public and stakeholders are critical to
the success of any MPA, 88 the Marine Parks Act 1997 (NSW) contains no requirement
for public involvement with regards to both the creation and the revocation of marine
parks. There is also no formal legal avenue, besides lobbying, 89 for the nomination of
new marine parks or the objection to proposed marine parks available to the general
public. Compulsory community consultation is limited to the post-creation phases in the
development of zoning plans 90 and any subsequent amendments to the zoning plans.
The rationale for such arrangement is that it is the implementation of zoning plans and
operational plans, not the actual declaration of marine parks, that is most likely to affect
the existing uses, activities or interests of relevant stakeholders. 91 The absence of
mandatory public consultation effectively gives the government the prerogative, while
still subject to Parliamentary scrutiny, to create or revoke new marine parks entirely at
its own discretion. However, this can cause problems and discontent if the marine park
does not receive the support or endorsement from the affected stakeholders. For
example, the Batemans Marine Park was created in 2006 amid strong expressions of
scepticism and dismay from various sectors, particularly the fishing sector. 92 Much of
scepticism and objection were based on claims that the scientific rationale for
establishing the Batemans Marine Park was unsound and misleading. 93
As is the case with any type of protected areas, the design and the extent of coverage of
an MPA are pivotal to its effectiveness. The wording of section 6(2) of the Marine
Parks Act 1997 implies that it is possible for marine parks to contain terrestrial
86
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components. 94 The Marine Parks Act 1997 does not specify a limit on the size or the
landward boundary of such terrestrial component(s). It is simply stipulated that a marine
park may be declared over any land that is adjacent to or within an area of the sea or an
area of waters subject to tidal influence. 95 This means there is no spatial constraint on
the size of the terrestrial component, provided the appropriate consent from any relevant
owners of land above the mean high water mark has been obtained. However, the
opportunity to incorporate greater terrestrial components by extending the landward
boundary further inland was not reflected in the delimitation of any of the current
marine parks, and the mean High Water Mark (HWM) is ubiquitously taken as the
designated landward boundary for all NSW marine parks. 96 In the case of Jervis Bay
Marine Park, the landward extension of the marine park was not possible because the
adjacent land above the HWM is under Commonwealth jurisdiction. The possibility of
incorporating more terrestrial components is significant because it enhances the capacity
of a marine park to address some of the land-based threatening processes and/or
activities, given the fact that many of the threats to marine biodiversity have terrestrial
origins. An alternate approach may be to ensure that as much of the coastal lands
immediately adjacent to marine parks are reserved and protected within national parks
or nature reserves. However, a potential problem of this approach is the likely
complications associated with any inconsistent, or possibly conflicting, management
priorities and strategies that may be adopted by adjoining marine parks and coastal
national parks. While the Marine Parks Act 1997 specifies that provisions of the zoning
plan of a marine park will always prevail over the plan of management of a coastal
national park or nature reserve to the extent of any inconsistency, this is only applicable
to the areas that overlap. 97 As such, the non-overlapping parts of adjoining coastal
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national parks/nature reserves and marine parks may still be subjected to
non-synergistic management regimes instead of complementary regimes that share
common goals and priorities.

3.3.1.2 Management Regime
The Marine Parks Act 1997 provides for the establishment of several statutory bodies
for the purpose of managing the marine parks of NSW. The Marine Parks Authority 98
and the Marine Parks Advisory Council 99 are constituted under the provisions of the
Marine Parks Act 1997 to operate as the primary management agency and the primary
advisory body, respectively, of all marine parks in NSW. The Marine Park Authority
comprises the Director-General of the Department of Premier and Cabinet, the
Director-General of the Department of Primary Industries (DPI), and the Chief
Executive of the Office of Environment and Heritage (OEH). 100 The functions of the
Marine Parks Authority are to deal with administrative matters concerning the planning
and management of marine parks, to facilitate and regulate permissible uses or activities,
and to ensure the delivery of desired conservation outcomes. 101 The Marine Parks
Advisory Council consists of the Director-General of DPI, the Chief Executive of OEH,
and representative members of various interest groups jointly appointed by the Minister
for Primary Industries and the Minister for the Environment. 102 The purpose of the
Marine Parks Advisory Council is to advise the Marine Parks Authority on its planning
and management decisions. 103 The Marine Parks Act 1997 also provides for the
establishment of an advisory committee for each marine park. 104 A marine park
advisory committee can recommend the implementation of marine park closures for the
corresponding marine park.
The regulation of permissible activities within marine parks is generally through the use
of permits or licences. These are particularly important in the management (in terms of
98
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limiting the magnitude and distribution of impacts) of extractive activities (such as
commercial fishing) and commercial operations (such as aquaculture) that are likely to
cause some ecological or physical disturbance to the marine environment. Furthermore,
there is often a limit (or cap) on the number of permits and licences that can be
issued. 105 The Marine Parks Act 1997 also imposes the requirements for the
development and implementation of the zoning plan and the operational plan, which
together provide the principal mechanisms for the management of marine parks in
NSW. 106

3.3.1.2.1 Zoning Plan
One of the key features of NSW marine parks is that they are multi-zoned parks,
whereby graded levels of protection are provided by the different zones ranging from
the highly protected, ‘no-take’ sanctuary zones to the lightly regulated general use zones.
Zoning is the primary mechanism adopted to implement conservation and management
measures, while catering for multiple uses (provided that they are consistent with the
conservation objectives) within marine parks. The establishment of zones provides the
basis upon which the spectrum of activities or uses that are permissible or prohibited
can be managed and regulated within different parts of a marine park. This is achieved
by assigning areas within the marine park to one of the four zones. 107 The zone under
which an area is designated ultimately determines the range of permissible or prohibited
uses within that area. As such, the zoning plan is arguably the most important
instrument for the management of marine parks. Provisions relating to the use and the
management of marine parks by means of zoning plans are provided in the Marine
Parks (Zoning Plans) Regulation 1999. 108
A zoning plan must contain a description of the specific types of activities that are either
permitted or prohibited in each zone. 109 Provisions (relating to objects, prohibitions or
exemptions) contained in the individual zoning plans of individual marine parks can
105
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supplement, reinforce, amend, or even override any general marine park regulations that
would otherwise apply across the entire marine parks or to specific zones of all marine
parks. 110 Furthermore, in the event that an inconsistency, in any aspect of management,
occurs due to the overlapping of a marine park with a coastal national park or nature
reserve, the zoning plan of the marine park will always prevail over a plan of
management of the national park or nature reserve. 111 This further affirms the
importance of zoning plans.
Development of Zoning Plan
Zoning plans are developed pursuant to the zoning scheme provided in the Marine
Parks (Zoning Plan) Regulation 1999. 112 A draft zoning plan is required to be prepared
by the Marine Parks Authority, in consultation with the advisory committee of the
relevant marine park, within twelve months of the declaration of the marine park. 113
The draft zoning plan must then be subjected to the public consultation process, where
all submissions, together with any comments from the advisory committee of the park,
must be considered. 114 The draft zoning plan may be finalised without any
modifications, given that submissions only need to be considered, 115 and there is no
explicit statutory requirement to address or rectify issues raised in such submissions.
The decision on whether modifications need to be made is solely at the discretion of the
Ministers and the Marine Parks Authority. 116
Review of zoning plan
The first review of a zoning plan must be conducted as soon as practicable at the
expiration of five years since the zoning plan commenced. 117 All subsequent reviews
will take place ten years after the commencement of the previous review.118 The review
of the zoning plan would involve an assessment of the existing arrangements with
110
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respect to conservation, sustainable use of resources, and management of zones. 119 The
outcome of the review may cause the zoning plan to be replaced or amended, or any
other actions as directed by the relevant Ministers. 120 The zoning plan may be amended
at any time, at the recommendation of the relevant Ministers. The amendment of the
zoning plan is subject to the same provisions and process as the preparation of the
zoning plan, unless the proposed amendment is merely to reflect any newly declared
critical habitats or newly introduced conservation measures, or to correct technical
errors or inconsistencies. 121 The zoning plan itself can also act as the catalyst for
triggering the review of other corresponding marine park management instruments, such
as the operational plan. This is because it is only the zoning plan that is subjected to
mandatory periodic reviews. 122 Any significant changes to the zoning plan will trigger
the commencement of a mandatory review process for the operational plan, which may
lead to the amendment or replacement of the operational plan. 123
Significant amendments were made to the Marine Parks Act 1997 by the Marine Parks
Amendment Act 2008 in the form of additional provisions relating to the review and
amendment processes of zoning plans. 124 Previously, there was no formal mechanism
facilitated under the then Marine Parks Regulation 1999 for reviewing and/or amending
zoning plans. The newly amended provisions effectively bestow considerable
Ministerial autonomy to implement unilateral changes to zoning plans. This means it is
possible for the size of the highly protective zones (such as sanctuary zones) to be
altered purely at the discretion of the relevant Ministers and without parliamentary
approval. 125

3.3.1.2.2 Zones in NSW Marine Parks
The zoning scheme, which provides the basis for the development of zoning plans for
individual marine parks, is specified in the Marine Parks (Zoning Plan) Regulation
119
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1999 (NSW). 126 The zoning scheme prescribes the four types of zones that can be
designated in NSW marine parks. The four types of zones are: sanctuary zones, habitat
protection zones, general use zones, and special purpose zones. 127
Sanctuary Zone
The sanctuary zone is a pivotal component of any marine park in NSW because this is
the zone which is able to provide the highest level of protection to all aspects of marine
biodiversity, including ecosystems, habitats and ecological processes. 128 Any activities
that involve the harming, or are considered to be potentially harmful to protected fauna,
flora or habitats are strictly prohibited. 129 The sanctuary zone is functionally
comparable to a terrestrial national park, where all forms of harvesting or extraction are
generally prohibited. 130 The prohibition extends to aquaculture. 131 The anchoring of
vessels is also not permitted, except in a designated anchoring site. 132 The sanctuary
zone of a marine park is conceptually equivalent to the notion of a ‘no-take’ marine
reserve commonly referred to in MPA literature, and corresponds to Category Ia of the
IUCN Protected Area Management Categories. 133 Despite the apparent importance of
sanctuary zones with respect to the capacity to achieving the conservation objectives of
marine parks, only a relatively small proportion (i.e. less than 30 per cent) of a marine
park is generally designated as sanctuary zones. 134 Furthermore, marine areas protected
within sanctuary zones currently account for about 6.5 per cent of the total NSW marine
jurisdiction. 135 This is due to the highly protective (and therefore prohibitive) nature of
the zone, which greatly restricts the range of permissible uses to only low impact,
minimal interference activities (such as scientific research). Consequently, it is the loss
of certain potential commercial and recreational opportunities (such as commercial and
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recreational fishing) 136 that renders the notion of sanctuary zones less agreeable to
certain stakeholders and/or sectors.
Habitat Protection Zone
The management goals of the habitat protection zone, contrary to what the description
of the designation implies, are not limited to the protection to marine habitats. Like
sanctuary zones, habitat protection zones are established to protect all aspects of marine
biodiversity, including ecosystems, habitats and ecological processes. 137 However, they
differ from the highly protective sanctuary zones in that they also cater for commercial
and recreational uses, so long as they are ecologically sustainable. 138 As such, activities
that are deemed to have negligible impact on fish populations, marine vegetation and
naturally occurring habitats are generally not prohibited. Some approved forms or
methods of fishing, subject to any further restrictions or conditions imposed by relevant
zoning plans, may also be permitted inside habitat protection zones. 139 Aquaculture is
permitted, but only upon Ministerial consent.140 Collectively, the sanctuary zone and the
habitat protection zone effectively constitute the core of conservation capacity of a
marine park. Currently, approximately 16.5 per cent of NSW marine waters have been
designated as habitat protection zones. 141 However, the relative proportion of habitat
protection zone varies considerably between marine parks, ranging from 73 percent in
Lord Howe Island Marine Park and 72 per cent in Batemans Marine Park to just 19 per
cent in Cape Byron Marine Park.
General Use Zone
The purpose of the general use zone is to accommodate multiple uses. This means
non-conservation uses, including commercial fishing, are also catered for, so long as
such uses are ecologically sustainable and do not contravene the objects of general use
zone. 142 As is the case with the habitat protection zones, the relative proportion of
general use zones also varies between marine parks, ranging from 53.5 percent in Cape
136
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Byron Marine Park to 8 per cent in Jervis Bay Marine Park, while Lord Howe Island
Marine Park contains no general use zone. Currently, approximately 13 per cent of
NSW marine waters are contained in general use zones. 143
While most forms of activities are permitted, the general use zone is still subject to the
set of general regulations or restrictions that are applicable across the entire park, 144 as
well as any further regulations imposed by relevant zoning plans. As such, general use
zones, despite the lesser restrictions imposed, are not equivalent to those unprotected
areas outside the marine park. However, the general use zone has been criticised for the
apparent lack of restriction on bottom trawling, on the basis that bottom trawling is one
of the most damaging forms of fishing. 145 The decision not to expressly prohibit bottom
trawling in general use zones is therefore questionable, given it is clearly contravenes
the objects of the zone. The only restriction on bottom trawling in general use zones is
within Batemans Marine Park, where a general prohibition on all forms of trawling has
been imposed across the entire park under the Batemans Marine Park zoning plan. 146
Special Purpose Zone
Special purpose zones are established to accommodate activities or special management
requirements which may not necessarily be consistent with the overall management
objectives of the marine park and may otherwise be prohibited in other zones. 147 This
generally applies to activities relating to the operation and maintenance of naval and
defence installations; 148 marinas, ports and other maritime facilities; 149 and other urban
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infrastructure. 150 Special purpose zones may also be used, subject to provisions of the
zoning plans of individual marine parks, to cater for traditional uses,151 the preservation
of Aboriginal heritage or other cultural features, and aquaculture operations. 152

3.3.1.2.3 Operational Plan
The purpose of the operational plan is to outline the intended management scheme (with
respect to the management actions and priorities), which must be consistent with the
provisions of the zoning plan of the marine park, that is to be implemented in order to
achieve the objects of the Marine Parks Act 1997. 153 The preparation of an operational
plan is mandatory for all NSW marine parks. 154 An operational plan is required to be
prepared and implemented “as soon as practicable following the establishment of the
zoning plan”. 155 An operational plan may be altered or replaced at any time, at the
discretion of the Marine Parks Authority. 156 Some provisions relating to operation plans
were amended following the enactment of the Marine Parks Amendment Act 2008. Prior
to the 2008 amendment, the requirement was for an operational plan to be prepared,
with advice from the Marine Parks Advisory Council and the advisory committee for
the corresponding marine park, for public consultation as soon as practicable after the
declaration of the marine park. 157 The new arrangement requires the preparation of the
operational plan following the establishment of the zoning plan. 158 Changes were also
made to the review process of operational plans. Prior to the amendments, there was an
option for an operational plan to be reviewed annually by the relevant advisory
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committee to ascertain its effectiveness and appropriateness. 159 The provision for
annual optional review was in addition to the requirement for a mandatory review of
operational plan within five years after the adoption or replacement of the operational
plan. 160 The requirement to facilitate public consultation, with respect to the preparation,
amendment or replacement of operational plans, was previously specified in the
legislation. The 2008 amendment drastically altered the conditional thresholds that
trigger the review process for operational plans. A review of the operational plan is now
only compulsory if the zoning plan has been replaced or significantly amended. 161
Furthermore, there is no longer a statutory requirement for public consultation
concerning the preparation of operational plans. 162

3.3.1.2.4 Marine Park Closures
In addition to the general regulations imposed by the Marine Parks (Zoning Plan)
Regulation 1999 and the set of regulations prescribed by the zoning plan of individual
marine parks, prohibitions of activities can be imposed through the declaration of
marine park closures. 163 Marine park closures may be declared by the relevant Ministers
to prohibit the carrying out of any specified activities within the entire marine park, or
part(s) of a marine park. 164 The closure may be absolute or conditional, and applies only
to the specified activities and the specified marine park or the specified areas within a
marine park. 165 When declared, a marine park closure effectively overrides all the other
provisions of the Marine Parks (Zoning Plan) Regulation 1999 or zoning plans, 166
which makes it a powerful management measure. It may be implemented, upon
appropriate notification, 167 at any time and there is no requirement for formal
community consultation. 168 A marine park closure may remain in force for up to five
years unless it is amended, revoked or remade by further notification. 169 An absolute
159

Marine Parks Act 1997 (NSW) ss 26-26C.
Marine Parks Act 1997 (NSW) s 26B(1), which has since been repealed.
161
Marine Parks Act 1997 (NSW) s 26A.
162
Provisions relating to the need to provide public notices of proposal for new operational plan or
proposed changes to existing operational plan were removed by Schedule 1 [27] of the Marine Parks
Amendment Bill 2008.
163
Division 3 of the Marine Parks Act 1997 contains provisions relating to marine park closures.
164
Marine Parks Act 1997 (NSW) s 20A(3)(b)-(c).
165
Marine Parks Act 1997 (NSW) s 20A.
166
Marine Parks Act 1997 (NSW) s 20A(3)(d).
167
Marine Parks Act 1997 (NSW) s 20B.
168
Marine Parks Act 1997 (NSW) s 20B.
169
Marine Parks Act 1997 (NSW) s 20C(2).
160

123

marine park closure that prohibits all activities in all parts of a marine park is capable of
providing the highest possible level of protection to a marine park.
Other management tools that may be implemented to manage activities or uses within
marine parks include the use of permits, whereby written permission from the Marine
Parks Authority must be obtained before undertaking particular types of activities. 170

3.3.1.3 Current status of marine parks in NSW
To date, six marine parks have been declared in the coastal waters of NSW (see Table
3.1). These six marine parks cover over total of 345,500 hectares, which account for
approximately 34 per cent of NSW coastal waters. 171 The Twofold and Hawkesbury
Marine Bioregions are the only two bioregions that are yet to be represented by a
marine park.
Table 3.1: Marine parks in NSW
Name of Marine Park

IUCN Category Area (ha)

Year
declared
1998

Bioregion

Jervis Bay

VI

21500

Batemans

Solitary Island

VI

71000

Tweed-Moreton

1998

Lord Howe Island

VI

48000

Cape Byron

VI

22000

Tweed-Moreton

2002

Batemans

VI

85000

Batemans

2005

Manning

2006

Port Stephens-Great Lakes

VI

97200

173

Lord Howe Province

172

1999

(Source: Collaborative Australian Protected Areas Database (CAPAD) 2004, unless otherwise indicated)

3.3.1.4 Compliance and Enforcement
The effectiveness of marine parks is dependent on the degree of compliance with the
regulatory measures. Compliance is in turn influenced by users’ awareness of the values
and importance of MPAs, and the types of activities that are permitted (or prohibited) in
the various zones within marine parks. Awareness can be improved through information
170
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sheets, brochures, signs, terms and conditions displayed on permits, or even active
onsite education by patrolling marine park rangers. 174 The level of compliance is
supplemented by enforcement measures, which typically incorporate the deterrence,
monitoring, surveillance and prosecution of unlawful activities. They key to effective
deterrence lies in providing a penalty framework in which the consequences of the
offence exceed the potential benefits. Non-compliance with the regulations and
prohibitions imposed inside marine parks are liable for prosecution as offence(s) under
either the Marine Parks Act 1997 (or the regulations under the Act) or the Fisheries
Management Act 1994 (or the regulations under the Act), but not both. 175 The monetary
penalty for each of the possible offences that may be committed inside a marine is
prescribed in the Marine Parks Regulation 2009. 176
Marine park rangers, as defined in the Marine Parks Act 1997, 177 are appointed by the
relevant Ministers to enforce the regulatory provisions created by the Marine Parks Act
1997 and any related regulations. 178 In NSW, a police officer may also act as a marine
park ranger. 179 The enforcement provisions of the Marine Parks Act 1997 essentially
incorporate the existing enforcement provisions prescribed in Part 9 (Divisions 1-4) of
the Fisheries Management Act 1994, 180 and sections 157-159 of the National Parks and
Wildlife Act 1974. 181 As such, a marine park ranger appointed in accordance with the
provisions of the Marine Parks Act 1997 effectively possesses the combined power and
authority of a fisheries officer and a park ranger. This also means marine parks have the
combined regulatory capacities of aquatic reserves and coastal national parks/nature
reserves. Ultimately, the enforcement of the marine park regulations, including the
provisions of the zoning plans, is essentially a cooperative venture between multiple
government agencies, including Marine Parks Authority, NSW Fisheries, the National
Parks and Wildlife Service, and NSW Police. 182 Furthermore, due to the large extent of
marine park areas that need to be patrolled, cross authorisation is a common
174
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arrangement to facilitate joint patrols, by authorised personnel from marine parks, the
National Parks and Wildlife Service, NSW Fisheries, Waterways, Customs and NSW
Police. 183

3.3.2 Aquatic Reserves
Declared under the Fisheries Management Act 1994 (NSW), aquatic reserves are
generally small marine areas that are protected to provide for the conservation of marine
biodiversity, the protection of representative samples of habitats (especially critical fish
habitats), to facilitate some recreational uses, educational activities or scientific research,
and to enforce fisheries management measures. 184 Compared with marine parks, aquatic
reserves are typically diminutive. Despite their small sizes, aquatic reserves still make
important contributions towards the overall comprehensiveness, adequacy and the
representativeness of the NSW marine protected area network. This is because aquatic
reserves play an important role in filling the gaps in the NSW MPA system by
protecting areas that are not covered by the other two larger types of MPA. 185 There is
no requirement for public consultation during the creation process. As such, small
aquatic reserves can usually be quickly and strategically established in specific locations
where if a single, large marine park was to be declared instead, it is likely to be
controversial and attract resentment and objection from affected stakeholders, such as
the fishing sector. Furthermore, because aquatic reserves are generally small, the likely
impacts on stakeholders are largely confined to relatively small areas, especially when
compared with marine parks. This makes aquatic reserves a potentially more acceptable
alternative than large marine parks.
The functional similarities between aquatic reserves and marine parks gave rise to the
perception that aquatic reserves are essentially miniature marine parks. They share
similar management objectives and conservation goals, even though aquatic reserves, by
virtue of being a fisheries management measure, tend to have a narrower scope which is
more focused on the protection of fish diversity (including marine vegetation) and fish
habitats. Many of the regulatory provisions prescribed in the Marine Parks Act 1997
183
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mirror the regulatory provisions for aquatic reserves as prescribed in the Fisheries
Management Act 1994. 186 The value of aquatic reserves lies in the capacity to impose
stringent regulatory controls on human activities, especially activities relating to the
harvesting of fish or marine vegetation, over relatively small, isolated areas of land
and/or water. 187 In light of the inherent connection with fisheries management, it is not
surprising that the principal mandate of aquatic reserves is the protective management
of marine fish species and marine vegetation. In fact, aquatic reserves are the only type
of MPA that may be used specifically and exclusively for fisheries management
purposes (such as fish refugia or fish habitat protection). 188 Unlike fishing closures, the
mandate for aquatic reserves also incorporates the protection of critical fish habitats and
ecological communities of fish or marine vegetation. 189

3.3.2.1 Creation Process
Like marine parks, aquatic reserves may be declared over any coastal land or marine
waters (including any submerged land) within NSW. Aquatic reserves were previously
declared by the Minister for Primary Industries by way of notification in the
Government Gazette. 190 However, since April 2007, aquatic reserves in NSW are
established by the Parks and Wildlife Group within the Office of Environment and
Heritage (OEH). 191 As is the case for marine parks, the consent of the owner or
controlling agencies must first be obtained for any land areas (including public water
land) above the mean HWM that are to be included in the declaration.192 This represents
a potential barrier in relation to the prospect of incorporating large terrestrial
components. There is no constraint on the size of the marine component because
consent is not required for areas below the mean HWM.
186
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An aquatic reserve can be revoked or varied by the Minister by notification in the
Government Gazette. 193 Notice of proposed revocation or variation must also be tabled
in both Houses of Parliament, but the proposal may be rejected by either House via
parliament resolution. Any variations to existing aquatic reserves that seek to add any
land areas to the existing declaration must also obtain the consent from the relevant
landowner or landholder. An aquatic reserve is automatically revoked upon the
declaration of a marine park over the same area. 194 Some recent examples include the
revocation of the Julian Rocks Aquatic Reserve upon the creation of the Cape Byron
Marine Park in 2002, and the revocation of the Fly Point-Halifax Park Aquatic Reserve
upon the creation of the Port Stephens-Great Lakes Marine Park in 2006.
The declaration of an aquatic reserve does not affect, nor is it affected by, any existing
interests, existing land ownership (or subsequent changes in land ownership), existing
land use for public purposes, or any existing aquaculture leases. 195 The continued use of
any such land within an aquatic reserve for public purposes is only permitted if the use
is deemed not contrary to the provisions of the Fisheries Management Act 1994 or any
other related statutory instruments. 196 Harvesting (of fish or marine vegetation) may be
prohibited or regulated within aquatic reserves depending on the actual management
objectives (including any applicable exemptions) of individual aquatic reserves. 197
Mining, prospecting, dredging and land reclamation are not permissible unless with the
express consent of the Minister for Fisheries. 198

3.3.2.2 Management Regime
Prior to April 2007, aquatic reserves in NSW were managed by the Department of
Primary Industries (DPI) through NSW Fisheries. Aquatic reserves are now managed by
the Parks and Wildlife Group within the OEH, 199 which now has the responsibility of
193
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administering Part 2 Division 2 of the Fisheries Management Act 1994. 200 There are
essentially three possible management options that are applicable to NSW aquatic
reserves: (1) an aquatic reserve may be managed as a ‘no-take’ reserve (equivalent to
the sanctuary zone of a marine park or IUCN Category Ia) where all forms of harvesting
are prohibited; (2) it may be managed as a conservation area (similar in concept to the
habitat protection zone of a marine park) where some regulated forms of harvesting are
permitted; (3) a combination of both under a multiple-zoned management regime. 201
With respect to the zoning scheme, general use zones are generally not designated in
aquatic reserves, presumably due to the relatively small size of aquatic reserves. 202
General prohibitions applicable to all aquatic reserves are specified in the Fisheries
Management Act 1994, while regulations, prohibitions and/or exemptions specific to
individual aquatic reserves are contained in the Fisheries Management (Aquatic
Reserves) Regulation 2002. 203 Additional restrictions or prohibitions of activities inside
aquatic reserves may be imposed and managed through the implementation of
management plans or the declaration of aquatic reserve notifications.

3.3.2.2.1 Management Plan
Management plans for aquatic reserves are not compulsory but may be prepared at the
discretion of the Minister following public consultation. 204 The same requirements
regarding public consultation apply to any subsequent amendment or replacement of an
existing management plan. The management plan for an aquatic reserve may make
provisions with respect to the management objectives, regulation of activities, targets or
indicators for performance assessment, and the process for review. 205 If prepared, a
management plan may outline the management issues and management policies that are
relevant to the particular aquatic reserve for which the management plan was prepared.
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The provisions of a management plan for an aquatic reserve will prevail over the
general regulations under the Fisheries Management Act 1994, if any inconsistencies in
management or regulation arise. 206 While the Fisheries Management (Aquatic Reserves)
Regulation 2002 may provide for zoning in aquatic reserves, 207 zoning is not mandatory.
Zoning requirements for aquatic reserves are considered individually, taking into
account their objectives and management strategies, during the drafting of management
plans. Only two of the 12 existing aquatic reserves in NSW (i.e. Towra Point Aquatic
Reserve and Cook Island Aquatic Reserve) are currently zoned for multiple-use. 208

3.3.2.2.2 Aquatic Reserve Notification
An aquatic reserve notification is functionally (in terms of the types of restriction or
prohibition that may be imposed) comparable to a marine park closure, and may apply
absolutely or conditionally with respect to the range of activities (including the taking of
fish) and/or areas to which it applies. 209 It takes effect upon the publication of the
notification in the Government Gazette, or on a later date specified in the
notification. 210 Unless it is remade, either with or without modification, an aquatic
reserve notification remains in force for a period up to five years. 211 It may be revoked
or amended at any time by the relevant Minister by further notification published in the
Gazette. The declaration, amendment or revocation of aquatic reserve notification may
be entirely at the Minister’s discretion because there is no requirement for parliamentary
approval or public consultation. This means aquatic reserves can provide a
spatially-defined mechanism for managing the impacts of human activities once they
have been established. Any activity undertaken in contravention of an aquatic reserve
notification constitutes a fisheries offence under the Fisheries Management Act 1994,
and can attract a maximum penalty of $22,000 and/or six months’ imprisonment. 212
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3.3.2.3 Current status of aquatic reserves in NSW
To date, there are 12 aquatic reserves in NSW (see Table 3.2), covering a total area of
2,077 hectares. 213 This accounts for about 0.02 per cent of the NSW marine jurisdiction.
The Manning and Twofold Bioregions are the only bioregions along the coast of NSW
that are not currently without an aquatic reserve. The Fly Point-Halifax Park Aquatic
Reserve that previously existed within the Manning Marine Bioregion was revoked
upon the declaration of the Port Stephens-Great Lakes Marine Park in 2006.
Table 3.2: Aquatic reserves in NSW

Hawkesbury

Year
Declared
1980

4

Batemans

1982

VI

260

Hawkesbury

1982

Shiprock (Port Hacking)

VI

2

Not part of IMCRA

1982

Towra Point (Botany Bay)

VI

1402

Hawkesbury

1987

Cook Island (Tweed Heads)

VI

74

Tweed-Moreton

1998

VI

29

Hawkesbury

2002

Name of Aquatic Reserve
Long Reef

IUCN
Area (ha)
Category
VI
76

Bushrangers Bay (Shell Harbour)

VI

North (Sydney) Harbour

Barrenjoey Head (Hawkesbury
River)
Boat Harbour (Kurnell)

Bioregion

VI

72

Hawkesbury

2002

Bronte-Coogee

VI

43

Hawkesbury

2002

Cabbage Tree Bay (Manly)

VI

20

Hawkesbury

2002

Cape Banks (La Perouse)

VI

22

Hawkesbury

2002

Narrabeen Head

VI

6

Hawkesbury

2002

(Source: Collaborative Australian Protected Areas Database (CAPAD) 2004, unless otherwise indicated)

3.3.2.4 Compliance and Enforcement
Effective compliance strategies must incorporate elements of public education (in terms
of understanding the conservation value of the protected area) and enforcement (in
terms of the requirement to comply with the protective measures). 214 Improved public
awareness can be achieved through the distribution of educational materials and
appropriate signage that alert the general public of the presence of aquatic reserves. In
terms of enforcement, aquatic reserves are subjected to the general enforcement
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provisions prescribed under the Fisheries Management Act 1994. 215 Fisheries officers,
as appointed pursuant to section 243 of the Fisheries Management Act 1994, provide
the primary means of policing the regulatory provisions of aquatic reserves. A police
officer can also act as a fisheries officer, and has the authority to exercise the full
functions of a fisheries officer. 216 Fisheries officers have the power to issue penalty
notices or make arrests without warrant on the basis of actual or reasonable suspicion of
a fisheries offence being committed. 217 The scope of functions that a fisheries officer
may exercise is specified in the instrument of authority issued by the Minister, 218 which
must be produced on demand in order for a person to legally exercise the functions of a
fisheries officer. 219 Some limitations may also be imposed on the functions of
individual fisheries officers, including the areas or the purpose for which those
functions may be exercised, although such limits or restrictions can be varied or
revoked at any time. 220 Special arrangements may be made to cross authorise National
Parks and Wildlife Service officers (e.g. park rangers) to function as fisheries officers
for enforcement purposes if an aquatic reserve is within or adjoins a national park or
nature reserve. 221

3.3.3 Marine components of coastal National Parks or Nature Reserves
Any non-private land, including submerged land and the overlying water (such as
Crown lands) that is within the ‘territorial jurisdiction of NSW’ 222 may be reserved
under the National Parks and Wildlife Act 1974 for the purpose of conservation. 223 As
such, many coastal national parks and nature reserves declared under the National Parks
and Wildlife Act 1974 incorporate some marine or estuarine components (such as
coastal lakes, lagoons or estuaries) that may extend to or beyond the mean low water
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mark.

224

For example, Ku-ring-gai Chase National Park incorporates marine

components totalling 540 hectares which encompass estuaries, tidal mudflats and
sheltered beaches. Coastal wilderness areas declared under the Wilderness Act 1987
may also encompass intertidal lands or estuaries. However, the only occurrence of such
coastal wilderness area in NSW is the Nadgee Wilderness Area, which is incorporated
within the Nadgee Nature Reserve, near Eden, NSW. While there are currently no
marine wilderness areas in NSW, the Wilderness Act 1987 does not prelude the
inclusion of marine areas. 225 The primary objectives of national parks and nature
reserves (including any marine components) are generally conservation oriented, and
include the conservation of biodiversity, the maintenance of ecosystem functions, the
protection of geological and geomorphological features, and other natural phenomena or
landscapes of cultural significance. 226 They also provide for public appreciation and
enjoyment (which include recreational uses), scientific research and monitoring
activities, and in some instances (such as in national parks), some forms of sustainable
uses and development. 227 The contribution of coastal national parks and nature reserves
towards the NSW MPA system lies in the protection of coastal lakes, estuaries and tidal
flats incorporated within the marine extensions, 228 which may provide important
shorebird habitats, seal haul-out sites, and critical spawning and nursery grounds for a
variety of marine fauna. 229
While they are still largely considered as part of the terrestrial protected areas system,
marine components of coastal national parks or nature reserves meet the fundamental
criteria outlined in the IUCN definition for MPA (see Chapter 2.3.1). As such, they can,
and are officially recognised as a type of MPAs by the NSW Marine Parks Authority. 230
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All native flora and fauna are protected within national parks and nature reserves. Under
the National Parks and Wildlife Act 1974, the harming of animals in national parks and
nature reserves is prohibited. 231 However, ‘animal’ within the meaning of the National
Parks and Wildlife Act 1974 232 excludes fish (which encompasses ‘marine, estuarine or
freshwater fish or other aquatic animal life at any stage of their life history,’ as defined
in the Fisheries Management Act 1994), 233 but still include amphibians, amphibious or
aquatic mammals and amphibious or aquatic reptiles. This means the regulations and
prohibitions prescribed in the National Parks and Wildlife Act 1974 and the National
Parks and Wildlife Regulation 2009 are generally not applicable to fish. As such, there
is no general prohibition on the harvesting of fish in national parks or nature reserves,
unless the harvested fish is listed as a threatened species, or there is specific reference to
fish or the act of fishing. 234 Fishing activities may still be prohibited within national
parks or nature reserves, albeit under different laws and regulations, most commonly the
Fisheries Management Act 1994 and related regulations.
The benefit of having an MPA that is the marine extension of an existing coastal
national park or nature reserve lies in the assurance that the adjoining terrestrial
components (and any land-based activities that take place within) are already subject to
some form of management and regulation. Most MPAs in NSW, by virtue of their
predominant marine attributes, tend to have relatively limited influence over adjacent
terrestrial areas or the land-based activities that take place within those areas. This is
because not many MPAs have boundaries that extend landward beyond the HWM.
Therefore, the protection (and management) of adjacent coastal land inevitably relies
heavily on the presence of one or more terrestrial protected areas along the coastline.
However, while it is not uncommon, MPAs are not always conveniently coupled with
coastal national parks or nature reserves.
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3.3.3.1 Creation Process
The reservation of land as national park or nature reserve is made by the Governor of
NSW via notification in the Government Gazette. 235 Such notice of reservation is
required to be tabled before each of the Houses of Parliament and it is possible for the
proposition to be disallowed by parliamentary resolution. 236 Once reserved, a national
park or nature reserve can only be revoked by an Act of Parliament. 237 Lands reserved
within national parks or nature reserves cannot then be sold or leased. There are specific
provisions in the National Parks and Wildlife Act 1974 that prevent the compulsory
acquisition of land within such reservation for purposes inconsistent with the
management objectives of the national park or nature reserve. 238 However, any existing
interests (including uses, authorisation, permits, leases, licences or occupancy) within a
national park or nature reserve that have already been approved prior to the reservation,
provided they are consistent with the management objectives, are not affected by the
reservation. 239 Although mining and prospecting are generally not permitted in national
parks or nature reserves, existing mining interests are preserved but cannot be renewed
or extended. 240 There are, however, no provisions for public consultation throughout the
creation process, and no provisions for any subsequent amendments of existing
reservations.

3.3.3.2 Management Regime
National parks and nature reserves contribute indirectly to marine conservation through
the protection and management of the associated catchment areas for any adjoining
aquatic reserves or marine parks. 241 This is done by restricting or managing access to
the adjoining marine areas, thus helping to minimise potential terrestrial-based threats to
the marine environment. 242 The overall objectives of national parks and nature reserves
are also applicable to any marine/estuarine components found within the parks or
reserves. All native fauna and flora, with the exception of fish and marine plants, are
235
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protected in such marine extensions. Mining and mineral prospecting are prohibited.
The preparation of a plan of management is required under the National Parks and
Wildlife Act 1974 (NSW), although any management decisions concerning submerged
land will require written concurrence from Minister for Fisheries.
The National Parks and Wildlife Advisory Council is established under the National
Parks and Wildlife Act 1974 to advise the Minister on matters concerning the
management of national parks and nature reserves. 243 Advisory committees, consisting
of government and community representatives, for each administrative region in NSW
are also created under similar provisions to provide policy and management advice to
the Chief Executive of OEH and the Advisory Council. 244
The manner or scheme under which a national park or nature reserve will be managed is
outlined in its plan of management. Management objectives may be achieved through
the enforcement of regulations and restrictions prescribed in the National Parks and
Wildlife Regulation 2009 or by utilising various other legal measures (such as permits
and licences, stop work orders, interim protection orders and park closures) provided
under the National Parks and Wildlife Act 1974.

3.3.3.2.1 Plan of Management
The plan of management is a statutory instrument that outlines the management scheme,
principles and activities for each individual national park or nature reserve created under
the National Parks and Wildlife Act 1974. It is important in the sense that it facilitates
community understanding on the management intent of the park or reserve by detailing
the management objectives, goals and priorities, as well as the methods to be adopted
for monitoring and performance evaluation. 245 Furthermore, the plan of management
will specify the management policies of the park or reserve, with respect to user
management, activity management, research and maintenance programs, and
assessment procedures. 246 Matters (such as the conservation of wildlife, protection of
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wilderness values, maintenance of natural processes and mitigation of threatening
processes) that must be addressed or taken into consideration when developing the
objectives and content of a plan of management are listed in section 72AA of the
National Parks and Wildlife Act 1974. 247
A plan of management is required to be prepared, subject to advice from the National
Parks and Wildlife Advisory Council, ‘as soon as practicable’ after the creation of a
national park or nature reserve.248 Public consultation is a mandatory requirement with
regards to the adoption of a new plan of management, as well as any subsequent
amendment, alteration or replacement of an existing plan of management. 249
Furthermore, the written concurrence of the Minister administering the Fisheries
Management Act 1994 will also be required if the plan of management to be made,
amended or replaced relates to submerged lands (i.e. Crown lands). 250

3.3.3.3 Current Status of Coastal National Parks or Nature Reserves with Marine
Components
The total area of marine ecosystems and habitats currently protected within the NSW
terrestrial protected areas system is approximately 21,500 hectares. 251 A total of 136
terrestrial parks in NSW contain some aspects of marine ecosystems, of which 67
contain oceanic and/or estuarine ecosystems, while a further 69 contain intertidal and/or
subtidal marine ecosystems. 252 Currently, there are 62 national parks and nature
reserves with marine components that are not already incorporated within marine parks
or aquatic reserves. 253
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3.3.3.4 Compliance and Enforcement
Police officers and fisheries officers appointed under the Fisheries Management Act
1994 are ex-officio rangers. 254 This means they are authorised to function as park
rangers by virtue of their existing positions. More significantly, under this arrangement,
fisheries officers have extended authority to protect marine mammals, birds and reptiles,
all of which would otherwise be outside of their jurisdictions. 255 Honorary rangers may
also be appointed by the Chief Executive of OEH to assume the duties of park
rangers, 256 subject to such limitations and restrictions (if any) as are specified in the
instruments (in writing) of their appointments. 257 In addition to the ‘powers, authorities,
duties and functions’ already conferred under the National Parks and Wildlife Act 1974,
all ex-officio rangers and honorary rangers may exercise the same ‘powers, authorities,
duties and functions’ as conferred under the Wilderness Act 1987 and the Threatened
Species Conservation Act 1995. 258 Such arrangement effectively grants rangers the
power to enforce the regulatory provisions of all three pieces of legislation, in addition
to the regulatory measures of the Fisheries Management Act 1994.

3.3.4 Comparative Analysis of NSW MPAs
Apart from the obvious differences in the names assigned to the different MPAs, there
are significant differences between them, ranging from the physical configurations to
the management regimes. Recognising and understanding these differences, as well as
the relative strengths and weaknesses of the different MPAs will provide some useful
insight on how the three types of MPA in NSW contribute to the NSW RSMPA, both
individually and collectively.

3.3.4.1 Spatial Coverage
As discussed in the preceding sections, the three types of MPA in NSW are created and
managed under three different arrangements. As such, the management of the NSW
MPAs system is inevitably fragmented, even though there are still some overlaps in
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spatial coverage. Given that different MPA types can be declared independently of each
other, it is possible under the present arrangement for some MPAs to overlap and
coexist over the same area. Coastal national parks or nature reserves can overlap with
marine parks and aquatic reserves and coexist over the same areas (see Figure 3.2).
There are provisions in the Marine Parks Act 1997 and the Fisheries Management Act
1994 that allow marine parks and aquatic reserves to be declared over areas already
reserved for public purposes.
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Any existing interests applicable to the terrestrial

components incorporated within marine parks or aquatic reserves are preserved,
provided they are deemed sustainable and are not inconsistent with the objectives of the
marine park or aquatic reserve. In contrast, marine parks and aquatic reserves cannot
occupy the same areas of land or water. Existing aquatic reserves are automatically
revoked and replaced by any newly declared marine parks over the same area. 260
Figure 3.2: Spatial relationship between the three types of MPA in NSW
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For all three types of MPA, there are no limitations specified in any of the
corresponding legislation regarding the extent of spatial coverage for individual MPAs.
This implies that there are effectively no restrictions on the landward delimitation of
marine parks and aquatic reserves, and conversely, there are no limits (other than outer
limit of the NSW coastal waters) on the seaward boundaries for the marine components
of coastal national parks and nature reserves, provided the necessary consent 261 and/or
concurrence 262 can be obtained. This means there is no legal barrier preventing marine
parks or aquatic reserve from incorporating vast terrestrial components, or coastal
national parks or nature reserves from annexing extensive marine components. However,
instead of creating reserves that integrate marine and terrestrial components, the design
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of protected areas in NSW still adheres to convention, whereby reserve boundaries
continue to be delimited along the land-sea interface resulting in discrete marine or
terrestrial reserves. This represents a possible aspect for reform in order to further
enhance the efficacy and coverage of the current system of MPAs in NSW.

3.3.4.2 Functional Coverage
While the conservation of marine biodiversity remains the ultimate goal of all MPAs,
the management focus and priorities vary considerably between the three MPA types,
depending on the scope and the nature of the legislation under which a particular MPA
is established. Aquatic reserves are not MPAs in the traditional sense. Aquatic reserves
contribute to marine biodiversity conservation on the premise that the conservation of
marine vegetation and fish diversity, which also extends to the protection of critical fish
habitats, is the primary management focus. 263

As such, aquatic reserves are

fundamentally a fisheries management tool. This is further highlighted by the fact that
the regulatory provisions prescribed for aquatic reserves refer and apply only to fish (as
defined in section 5 of the Fisheries Management Act 1994) and marine vegetation.
Coastal national parks and nature reserves are intended to provide protection to areas
containing outstanding natural environment or natural phenomena, and to provide for
public appreciation and enjoyment. 264

They contribute to marine biodiversity

conservation by virtue of the comprehensive prohibition imposed on all forms of
harvesting (including fishing). However, the contribution by national parks and nature
reserves is lessened to some extent by the fact that the prohibitions and restrictions that
are enforceable inside national parks and nature reserves are generally only applicable
to fauna and flora other than fish and marine vegetation. 265 Individually, aquatic
reserves and coastal national parks or nature reserves provide fragmented coverage, but
collectively, they can provide a comprehensive coverage that encompasses the full
spectrum of marine species, communities, habitats and ecosystems.
263
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for fish in any water, or have in the person’s possession any fish trap or fishing net other than a landing
net.”
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Marine parks are the only type of MPA in NSW that are dedicated for marine
conservation. Notwithstanding a mandate for multiple-use, 266 marine parks place the
conservation of marine biodiversity and the maintenance of ecosystem functioning at
the apex of management focus. Most significantly, unlike the other types of MPA, any
prohibition and regulation of activities inside marine parks apply to all animals,
including fish, 267 and marine plants. This means the functional coverage of marine
parks extends to the full-spectrum of marine life, and there are functional overlaps with
each of the other two types of MPA. The differential coverage of the various biotic
components of the marine ecosystems by different types of MPA in NSW is illustrated
in Figure 3.3.
Figure 3.3: Functional relationship between the three types of MPA in NSW

Given the fact that the weaknesses, or deficiencies in coverage, of one MPA type can be
readily compensated by the use of another, each of the three types of MPA fulfils a vital
role in the NSW RSMPA. Therefore, the strategic and collaborative use of all three
types of MPA is pivotal to delivering a comprehensive, adequate and representative
system of MPAs in NSW.
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Marine Parks Act 1997 (NSW) s 3(c).
‘Animal’ is defined in section 5 of the Marine Parks Act 1997 as “any animal-life (other than human),
whether vertebrate or invertebrate and in any stage of biological development, and includes a dead
animal.”
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3.3.4.3 Public Consultation
The level of community acceptance is a key factor that determines the effectiveness of
MPAs in marine conservation. The degree of community acceptance is typically
indicative of the level of understanding of the ecological, social and economic benefits
of MPAs, and the level of opportunities for community participation and input in the
management of MPAs. 268 While there are opportunities, and in some circumstances,
mandatory requirements for community input during post-declaration stages, 269 there is
currently no legislative provision or formal process in place for non-governmental
nomination of new candidates for any of the three types of MPA in NSW. Furthermore,
even though the NSW government clearly recognises that “community involvement is
critical in the selection and declaration of marine protected areas,” as expressed in the
official publication of the NSW Marine Parks Authority,
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the importance of

community involvement is still yet to be formally acknowledged in any of the relevant
MPA-related legislation. None of the legislation under which NSW MPAs are created
currently contains provisions that require mandatory community input with regards to
the declaration or revocation of MPAs in NSW. Political lobbying by Non-Government
Organisations (NGOs) and/or environmental groups such as National Parks Association
(NPA) of NSW, Australian Conservation Foundation (ACF), and World Wide Fund for
Nature (WWF) provides the only other available formal channel for non-governmental
input to be considered.
Despite the absence of mandatory public consultation during the selection and
declaration stages, community participation is a mandatory requirement with respect to
the formulation or amendment of zoning and/or management strategies for all NSW
MPAs. It is only through submissions during the public consultation process that the
general public is given the opportunity to provide input on matters relating to the
various aspects of the management (such as the development or amendment of zoning
plan) of the different MPAs. Public consultation is not required for the development of
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Marine Parks Authority, Developing a Representative System of Marine Protected Areas in NSW: An
Overview, p. 34.
269
For example, the development of zoning plans for marine parks, Marine Parks Act 1997 (NSW) s
17C; the development or amendment of management plans for aquatic reserves, Fisheries Management
Act 1994 (NSW) s 197A(3); or the development, amendment or cancellation of plans of management for
coastal national parks or nature reserves, National Parks and Wildlife Act 1974 (NSW) ss 73A, 73B.
270
See Marine Parks Authority, Developing a Representative System of Marine Protected Areas in NSW:
An Overview, p. 34, para 5.
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operational plans or the implementation of marine park closures, even though they both
constitute important aspects of marine park management. Similarly, public consultation
is only mandatory for the preparation, amendment or replacement of the plans of
management of national parks and nature reserves. 271 For aquatic reserves, the scope of
public consultation is very limited considering zoning and the preparation of
management plans are optional, (that is, at the discretion of the Minister) rather than
mandatory. 272
In light of the existence of provisions that invoke mandatory public consultation with
regards to matters concerning the amendment of zoning plans or management plans (or
other equivalents), there are still provisions in the legislation that allow the relevant
authorities or Minister(s) to make amendments without invoking the need for public
consultation. For example, the ‘relevant Ministers’ (for the purpose of the Marine Parks
Act 1997) have the discretionary power to overrule the need for public consultation if
the proposed amendment is to be made as a direct consequence of any new declarations
of critical habitats, new threat abatement plans or new recovery plans, or merely to
correct any technical error or inconsistencies. 273 However, considering the importance
of community support in the long-term success of MPAs, 274 there is no reason why
public consultation cannot be incorporated into the decision-making process even if
community participation is not required by law.

3.3.4.4 Management Regime
Given that the management of marine parks (through the Marine Parks Authority which
operates under the OEH) and national parks and nature reserves are already within the
jurisdiction of the OEH, the transfer of power, in relation to the establishment and
management of aquatic reserves, from NSW Fisheries (operating under the DPI) to the
Parks and Wildlife Group of the OEH means that the OEH is now largely responsible
for the management of all MPAs in NSW. This also removes any potential conflicts or
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National Parks and Wildlife Act 1974 (NSW) s 72.
Fisheries Management Act 1994 (NSW) s 197A.
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Marine Parks Act 1997 (NSW) s 17E(4).
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Creese and Breen, ‘Marine protected areas in New South Wales, Australia: challenges for research’, p.
127.
272

143

overlaps in enforcement considering cross authorisation 275 is now less likely to be
hindered by bureaucratic complications when enforcement officers for all three types of
MPA are appointed by and report to a common government department.
In most cases, there are specific provisions detailing the mechanisms for dispute
resolution regarding any conflicting management actions or strategies between MPAs.
For example, it is specified in the Marine Parks Act 1997 that any disputes between two
or more public authorities relating to provisions of the Marine Parks Act 1997 that
could not be resolved by agreement between the Ministers responsible for those
authorities may ultimately be resolved by the Premier. 276 It is also specified in section
46(3) of the Marine Parks Act 1997 that all parties to the disputes must accept and
comply with the Premier’s resolution, even if it is inconsistent with the provisions of
one or more statutes.

3.3.4.5 Relationships between NSW MPAs
Using functionality, extent of spatial coverage, and the degree of interactions among the
different MPAs, as the basis for comparison, it is possible to establish the hierarchical
relationship between the three types of MPA in NSW. In terms of functionality, marine
parks surpass the other two types of MPA because they are established principally for
the conservation of the full spectrum of biodiversity (without distinguishing between
fish and animal, or between terrestrial and aquatic plants) and the preservation of
habitats and ecological processes without excluding opportunities for other sustainable
uses. By comparison, the other types of MPA tend to have more refined foci which are
essentially subsets of the full range of functions that marine parks are expected to
perform (see Figure 3.2). The primary focus of aquatic reserves is essentially the
conservation and management of fisheries resources whereby the regulatory provisions
are only applicable to fish, whereas coastal national parks and nature reserves are
generally created to preserve natural and ecological features while accommodating
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Park rangers and National Parks and Wildlife Service officers may be authorised to perform the
functions of fisheries officers if an aquatic reserve is within or adjoins a coastal national park or nature
reserve. Conversely, fisheries officers may be cross-authorised to perform the functions of park rangers
(as ex-officio rangers) within an adjoining national park or nature reserve. National Parks and Wildlife
Act 1974 (NSW) s 16(1); Fisheries Management Act 1994 (NSW) s 243. See also Marine Parks
Authority, Developing a Representative System of Marine Protected Areas in NSW: An Overview, p. 32.
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Marine Parks Act 1997 (NSW) s 46.
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non-extractive uses for public enjoyment. In direct contrast to aquatic reserves, the
regulatory measures implemented in national parks and nature reserves only apply to
animals other than fish, and plants other than marine vegetation. Despite the differences
in management focus, both types of MPA are nonetheless established for the purpose of
conservation, albeit different aspects of conservation.
In terms of spatial coverage, marine parks are typically the largest MPAs in NSW while
aquatic reserves typically cover very small areas of coastal land or water. The size of the
marine component of coastal national parks and reserves can vary significantly between
individual parks or reserves (see Figure 3). For example, the size of marine parks in
NSW ranges from 21,450 hectares (Jervis Bay Marine Park) to 97,200 hectares (Port
Stephens-Great Lakes Marine Park). By comparison, the size of aquatic reserve ranges
from two hectares (Shiprock Aquatic Reserve) to 1,402 hectares (Towra Point Aquatic
Reserve). The marine component incorporated within Myall Lakes National Park is the
largest in NSW and covers an area of 10,358 hectares, compared with the 20 hectare
marine component of Ben Boyd National Park, which is among the smallest in the state;
the largest marine component of any NSW nature reserve covers an area of 1,536
hectares and is incorporated within the Kooragang Nature Reserve, while the smallest is
found within the Clarence Estuary Nature Reserve, which is only 0.3 hectares in size. 277
Despite the apparent discrepancies in the size of the different types of MPA, there is
nothing in the legislation that imposes any limitation on the size of each of the three
types of MPA.
Figure 3.4: A comparison of the size range of MPA types in NSW
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Marine Parks Authority, Developing a Representative System of Marine Protected Areas in NSW: An
Overview, Appendix 5, pp. 56-57.
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Finally, the interactions between the different MPAs can reveal the relative ascendancy
of particular types of MPA. Marine parks can overlap and coexist with coastal national
parks or nature reserves, but will simply revoke and replace aquatic reserves if they
coincide spatially. While it may be perceived that marine parks and coastal national
parks/nature reserves are parallel in status, this is complicated by the fact that, unlike
marine parks, coastal national parks and nature reserves can overlap and coexist with
aquatic reserves. However, the Marine Parks Act 1997 stipulates that the zoning plan of
a marine park that will prevail over the plan of management of any adjoining national
park/nature reserve, with respect to any overlapping areas, to the extent of any
management inconsistencies. 278 This implies that marine parks have a more robust
status, as MPAs, than the marine components of coastal national parks or nature
reserves since the management actions of a marine park cannot be overridden by any
other MPA in NSW.
Concluding from the above review of the relative efficacy of the three different types of
MPA with respect to functionality, extent of coverage, and the degree of interactions
with other MPAs, it is apparent that marine parks are the most robust form of MPA in
NSW.

3.4 Conclusion
The current legal arrangements for MPAs in NSW, whereby MPAs are created and
managed under three separate pieces of legislation (and any corresponding regulations),
present an interesting regulatory regime with respect to the conservation of the marine
environment and the sustainable management of marine resources. To recapitulate,
when implemented independently, each of the three types of MPA has its distinct
strengths and limitations:
• Marine parks can cater for multiple uses (including commercial fishing in the general
use zone) and provide protection to the full spectrum of marine biota and habitats
over a large area. However, they generally lack the capacity to prevent and manage
land-based impacts due to the limited terrestrial coverage.
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Marine Parks Act 1997 (NSW) s 17F. Prior to 2008, it was the operational plan of a marine park, as
opposed to the zoning plan, that prevails over the plan of management of any adjoining national park or
nature reserve in the event of inconsistencies in management over any overlapping areas, as stipulated in
Marine Parks Act 1997 (NSW) s 28 (repealed).
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• Aquatic reserves can provide protection to fish populations and fish habitats, while
still allowing for some forms of fishing (see Chapter 5.2.1.1(b)), and generally attract
less resentment from affected stakeholders than large marine parks because they tend
to cover much smaller areas by comparison. However, unlike marine parks, aquatic
reserves do not protect the full range of marine biodiversity, because only fish (as
defined in the Fisheries Management Act 1994), marine vegetation and fish habitats
are protected within aquatic reserves (see Figure 3.2).
• Coastal national parks and nature reserves have greater capacity than marine parks
and aquatic reserves to regulate land-based activities, thus preventing or minimising
any potential impacts on the adjacent marine environments. However, while coastal
national parks and nature reserves may incorporate substantial areas of the estuary or
the sea, the scope of protection is nonetheless limited to animals (such as marine
mammals, marine reptiles, and seabirds) that are not classified as fish, their habitats,
and plants other than marine vegetation.
This reaffirms the notion that no MPA has the capacity to meet all the management
requirements and conservation objectives. However, when implemented synergistically
as a system of MPAs, the limitations of one type of MPA may be offset by the strengths
of another. More importantly, this means the use of particular type(s) of MPA may be
preferable under certain circumstances (including the capacity to address threats). From
a planning perspective, having the three types of MPA provides the flexibility to choose
the most appropriate type of MPA to meet the management objectives and deliver the
desired conservation outcomes. This is complemented by the possibility of
cross-authorisation which allows the efficient utilisation and sharing of personnel and
resources across government agencies.
Despite the apparent fragmentations and overlaps in the spatial and functional coverages
of the current system of MPAs in NSW, there is sufficient scope and flexibility in all
three current MPA-creation statutes that allows not only the consolidation but also the
enhancement the current format of NSW MPAs in order to expand the capacity to
deliver the desired conservation and management outcomes. One way in which the
current format of MPAs may be enhanced concerns the delimitation of MPA boundaries.
The current practice of partitioning of management control along the land-sea interface
(i.e. treating marine and terrestrial protected areas as two discrete management tools
rather than as a single integrated, ecosystem-based management unit) creates
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complication and fragmentation, which in turn diminishes the potential effectiveness of
MPAs in NSW. Given the fact that there is no legal obligation to use mean HWM as the
landward boundary of marine parks or aquatic reserves, there is opportunity to explore
the possibility of expanding the terrestrial coverage of marine parks or aquatic reserves
by shifting the landward boundary further inland. This can potentially provide greater
capacity for marine parks and aquatic reserves to prevent or minimise some of the
land-based threats. Similarly, extending the seaward boundaries of coastal national
parks and nature reserves will allow larger marine components to be incorporated.
Changes to the way in which NSW MPAs should be delimited to optimise their
capacities to deliver conservation outcomes constitutes a possible basis for reform.
Ultimately, the adequacy of the NSW MPAs, within the context of the NSW RSMPAs,
as a tool for marine conservation is determined on the basis of the extent to which the
different types of MPA are capable of addressing the array of perceived threats to
marine biodiversity, which is discussed in Chapter 4. The analyses of the adequacy of
each of the three types of MPA in NSW, with respect to the capacity to address the
range of threats identified in Chapter 4, is provided in Chapter 5.
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CHAPTER 4:
THREATS TO MARINE BIODIVERSITY

4.1 Introduction
The vastness of the oceans once fostered the false perception that marine ecosystems
have infinite resilience against natural and human induced environmental pressures. 1 As
such, it was not until the 1990s that threats to marine biodiversity first began to be
recognised as pressing environmental issues. 2 In fact, biodiversity itself only became a
critical topic in conservation since the 1970s. 3 The rapid loss of species and habitats,
particularly the large scale destruction of tropical rainforests on land, was the warning
sign that first drew the attention of the general public to the importance and fragility of
biodiversity. 4 Furthermore, it soon became increasingly obvious that marine and coastal
environments and ecosystems worldwide were also degrading rapidly under the
cumulative effects of the various anthropogenic threats such as overfishing,
unsustainable coastal development, waste disposal, sewage, agricultural runoffs and
industrial effluents, accelerated rates of erosion or sedimentation, and the introduction
of exotic species. 5 Effects that are symptomatic of these threats typically manifest in the
form of the collapses of commercial fisheries, losses of marine habitats, outbreaks of
algal bloom, mass bleaching of corals, invasion of exotic pest species, outbreak of new
pathogens, and mass mortalities of marine fauna, all of which are likely to have negative
impacts on marine biodiversity. 6
As discussed in Chapter 2, MPAs play an important role in the conservation of marine
biodiversity. The adequacy of MPAs as a tool for marine conservation can be assessed
1

Agardy, Marine Protected Areas and Ocean Conservation, p. 23; J Lubchenco et al, ‘Lessons from the
land for protection in the sea: The need for a new ocean ethic’, Open Spaces, vol. 5, no. 1, 2002, p. 13;
See also Chapter 2.1.
2
Vallega, Sustainable ocean governance: A geographical perspective, p. 65; EA Norse, ‘Maintaining the
world's marine biological diversity’, Bulletin of Marine Science, vol. 57, no. 1, 1995, pp. 10-13.
3
Thorne-Miller, The Living Ocean, p. 15.
4
ibid.
5
GESAMP (IMO/FAO/UNESCO-IOC/WMO/WHO/IAEA/UN/UNEP) and Advisory Committee on
Protection of the Sea, A sea of troubles, 2001, pp. 1-4.
6
Lubchenco et al, ‘Lessons from the land for protection in the sea: The need for a new ocean ethic’, p.
13.
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on the basis of their capacities to address the threats to marine biodiversity, which is the
underlying theme of this thesis. In order to assess the adequacy of MPAs, it is necessary
to first recognise the various threats to marine biodiversity. This chapter will provide an
overview of some of the major threats to marine biodiversity, and examine the causes
and effects of these threats on marine biodiversity. While the adequacy of MPAs, for the
purpose of this study, is assessed within the context of NSW MPAs and with respect to
the capacity to address threats to marine biodiversity, the 20 threats that have been
identified and discussed in this chapter are not limited to threats that are currently
prevalent in NSW. This is because once a threatening process has been identified, it will
always remain a threat, even though its may not be as prevalent in certain parts of the
world due to effective preventive or regulatory measures. Nonetheless, threats that are
currently considered irrelevant in NSW may become more prevalent in the future, and
should not be excluded from this discussion or the analyses of the adequacy of MPAs in
the ensuing chapters.

4.2 Identifying the Threats to Marine Biodiversity
Marine biodiversity is vulnerable to essentially the same ensemble of threats that affect
terrestrial biodiversity.7 In both cases, human activities are primarily responsible for
causing most of the known threats to the biological and/or the ecological processes that
ultimately support and maintain marine biodiversity.8 Marine biodiversity is not only
sensitive to the impacts of human activities that take place at sea or in estuaries (such as
fishing, shipping and ocean dumping), but also the impacts of land-based activities such
as agriculture, coastal development and effluent discharges. 9 It has been estimated that
as much as 80 per cent of all anthropogenic threats to marine ecosystems have
land-based origins. 10 Understandably, pressures from human activities tend to peak in
places with high population density. 11 More than 67 per cent of the global population
7

Norse and Crowder, ‘Why marine conservation biology?’, p. 13; O Venter et al, ‘Threats to endangered
species in Canada’, Bioscience, vol. 56, no. 11, 2006, pp. 903-910.
8
JS Gray, ‘Marine biodiversity: pattern threats and conservation needs’, Biodiversity and Conservation,
vol. 6, 1997, pp. 153-175; Norse, ‘Maintaining the world's marine biological diversity’, p. 11; Venter et al,
‘Threats to endangered species in Canada’, pp. 903-910.
9
Agardy, Marine Protected Areas and Ocean Conservation, p. 24.
10
United Nations Environment Programme (UNEP)/Global Programme of Action for the Protection of
the Marine Environment from Land-based Activities (GPA), The State of the Marine Environment:
Trends and processes, 2006, p. iv.
11
Harvey and Caton, Coastal Management in Australia, p. 128; Norse, ‘Maintaining the world's marine
biological diversity’, p. 12.
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resides within 60 kilometres of the coastline, 38 per cent of which is concentrated
within the narrow coastal zones that account for just 7.6 per cent of the Earth’s land
surface. 12 In Australia, 85 per cent of the total population is found within 50 kilometres
of the coast. 13 As such, negative impacts of human activities invariably and
understandably concentrate in the coastal fringes and the nearshore waters, which
typically coincide with the locations of some of the most diverse, productive and
ecologically vital marine ecosystems, such as mangroves and coral reefs. 14
Many of the threats to marine biodiversity are often intrinsically intertwined to the
extent that one type of threat may contribute to, or act as the catalyst of, other types of
threat. 15 One such example is overfishing. The most obvious and immediate threat of
overfishing is the decline in the populations of the targeted species. However,
overfishing is also likely to increase the incidence of bycatch, thus extending the
impacts onto non-target species. 16 Additionally, some commonly used fishing methods,
such as bottom trawling, can be quite destructive and may also be responsible for the
degradation of marine habitats. 17 Marine pollution (caused by industrial effluents,
marine debris or oil slick from oil spills) can poison or physically impair marine
organisms, but the physical and chemical properties of the pollutants can also destroy or
degrade sensitive habitats. It is this level of complexity that makes these threats difficult
to prevent or abate.
The multi-faceted and intertwined nature of the various threats to marine biodiversity
also means there is a multitude of ways in which threats can be catalogued. For the
purpose of this discussion, the typology of threats is constructed on the basis of the
types of processes that cause threats, rather than based on the types of effects caused by
threats. This means the classification scheme adopted in this discussion identifies
unsustainable exploitation, habitat loss or degradation, pollution, introduced species and
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United Nations Environment Programme (UNEP)/Global Programme of Action for the Protection of
the Marine Environment from Land-based Activities (GPA), The State of the Marine Environment:
Trends and processes, p. iv.
13
S Bateman and A Bergin, Sea change: Advancing Australia's ocean interests, 2009, p. 11.
14
CM Roberts et al, ‘Marine biodiversity hotspots and conservation priorities for tropical reefs’, Science,
vol. 295, 2002, pp. 1280-1284.
15
See Gray, ‘Marine biodiversity: pattern threats and conservation needs’, pp. 153-175.
16
Thorne-Miller, The Living Ocean, p. 19.
17
JB Jones, ‘Environmental impact of trawling on the seabed: a review’, New Zealand Journal of Marine
and Freshwater Research, vol. 26, 1992, pp. 59-67; Allsopp et al, State of the World's Oceans, pp. 53-54.
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climate change as the five major classes of threats to marine biodiversity. 18 The
rationale for adopting this classification scheme lies in the fact that since any attempt to
prevent or minimise the impacts of these threats would need to address the causes of
threats rather than the effects, it makes sense to view and categorise threats on the basis
of the underlying causes. Moreover, it is not always easy to separate the effects of
different threats, seeing that it is not uncommon for seemingly unrelated threats to
generate similar effects. Each of the five classes of threats will now be examined.

4.2.1 Unsustainable Exploitation of Renewable Marine Resources
Human societies have long relied on and profited from the seemingly infinite supplies
of natural resources that can be harvested or extracted from the oceans. 19 The oceans
and the coasts have provided valuable resources in the form of food, minerals, chemical
compounds, pharmaceutical products, building materials, and energy sources. 20 Even
seawater itself is an importance resource, especially as a medium for transportation.
Competition and conflicts over uses of ocean space and finite ocean resources, in
tandem with an endless pursuit for maximum optimal utilisation, 21 overwhelm the need
for rational utilisation. 22 There is evidence to suggest that the present rates of
exploitation have exceeded the natural replenishment capacity of marine ecosystems. 23
It has been estimated that 52 per cent of marine stocks are being exploited at their
maximum sustainable level, and 31 per cent are already overexploited or depleted. 24
Unsustainable exploitation undermines the long-term viability of marine resources,
especially living marine resources, leading to depletion and extinction of marine
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The five generic classes of threats identified for the purpose of this discussion are based on the five
proximate threats to marine biodiversity outlined in EA Norse and LB Crowder, ‘Threats to marine
biological diversity’ in EA Norse and LB Crowder (eds), Marine Conservation Biology: The science of
maintaining the sea's biodiversity, 2005, p. 105, which is consistent with the categorisation of threats
adopted by Agardy, Marine Protected Areas and Ocean Conservation, pp. 23-42, GESAMP
(IMO/FAO/UNESCO-IOC/WMO/WHO/IAEA/UN/UNEP) and Advisory Committee on Protection of
the Sea, A sea of troubles, pp. 2-3, and Kenchington, Managing marine environments, p. 2.
19
Vallega, Sustainable ocean governance: A geographical perspective, pp. 82-83.
20
Lubchenco et al, ‘Lessons from the land for protection in the sea: The need for a new ocean ethic’, p.
12; Segar, Introduction to Ocean Sciences, pp. 532-545.
21
The notion of optimal utilisation is codified in the UN Law of the Sea Convention as a fundamental
element of marine resource management in the EEZ. See United Nations Convention on the Law of the
Sea, Montego Bay, Jamaica, 10 December 1982, Art 62.
22
Agardy, Marine Protected Areas and Ocean Conservation, p. 32.
23
ibid., p. 25.
24
Food and Agriculture Organization (FAO), The state of world fisheries and aquaculture, p. 8.

152

species. 25 Extinction is undoubtedly the most direct threat to marine biodiversity. While
it is almost innate to associate marine overexploitation with overfishing, fish stocks are
not the only marine resources that are subjected to unsustainable uses. Other
marine/coastal resources such as mangroves, kelps and marshland peats are also
harvested for human uses. 26 In the ensuing discussions on unsustainable exploitation, a
distinction is made between the overexploitation of fish and the overexploitation of
other marine fauna (such as marine mammals) and marine plants (such as kelp). This is
because ‘fish’ may be differentiated from ‘animal’ for the purpose of the law, so that the
exploitation of fish and exploitation of other non-fish marine fauna and flora may be
subject to the regulation of different laws. 27

4.2.1.1 Overexploitation of fisheries resources
Fisheries are arguably one of the most valuable renewable marine resources due to the
importance of seafood both in trade and subsistence. 28 The overexploitation of marine
fisheries resources, especially the depletion of fish stocks by humans (which is more
generically referred to as ‘overfishing’) for commercial, recreational or subsistence
purposes has been recognised as a major environmental crisis of global significance and
a major threat to marine biodiversity. 29 The term ‘overfishing’ refers to the reduction of
fisheries resources (typically fish species, but can also include molluscs, crustaceans
and other marine invertebrates) to a level that is either well below the sustainable yield
or to such a low level of abundance that stocks may not recover even if harvesting
ceases entirely. 30 The issue of overfishing is a widespread problem both across the
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JD Reynolds et al, ‘Biology of extinction risk in marine fishes’, Proceedings of the Royal Society of
London B, vol. 272, 2005, pp. 2337-2344.
26
Agardy, Marine Protected Areas and Ocean Conservation, p. 27.
27
For example, in NSW, the protection of fish (and the regulation of fishing) is generally provided under
the Fisheries Management Act 1994. Animals that are not classified as fish are protected under the
National Parks and Wildlife Act 1974. The definition of ‘fish’ under section 5 of the Fisheries
Management Act 1994 encompasses fauna (such as aquatic molluscs, crustaceans, echinoderms and
polychaetes) that are not generally perceived as fish in the more literal meaning of the word (i.e. finfish).
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Segar, Introduction to Ocean Sciences, p. 532.
29
Lubchenco et al, ‘Lessons from the land for protection in the sea: The need for a new ocean ethic’, p.
13; A Rieser, ‘International Fisheries Law, Overfishing and Marine Biodiversity’, Georgetown
International Environmental Law Review, vol. 9, no. 1, 1997, pp. 251-280; Thorne-Miller, The Living
Ocean, p. 120.
30
JBC Jackson et al, ‘Historical overfishing and the recent collapse of coastal ecosystems’, Science, vol.
293, 2001, p. 629.
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globe and throughout history, 31 and projections of declining fish stocks can no longer be
dismissed as environmental ‘fear-mongering’. 32 Most of the world’s major fisheries are
now either fully-exploited or over-exploited, with many fish tocks suspected to be on
the verge of collapse. 33 The pressures on global fish stocks have increased in parallel
with burgeoning human populations and are reflected in the intensification of
commercial fishing activities in order to meet the growing market demands. 34 One of
the first indicators of overfishing is commercial extinction. 35 In most cases, overfishing
is usually the direct consequence of increased demands for seafood and other marine
products, which when coupled with insufficient management and/or regulation can lead
to significant declines in fish stocks, or in some cases outright collapses, of some
commercial fisheries. 36 The collapse of the Californian sardine fishery in the 1940s,37
the collapse of the Peruvian anchovy fishery in the 1970s, 38 and the collapse of the New
England groundfish and the Canadian cod fisheries in the 1990s are some of the well
documented historical examples.

39

If unsustainable fishing remains unabated,

commercial extinction can lead to population extinction, and ultimately species
extinction. 40
The consequences of overfishing are not merely confined to the depletion of the
exploited fish stocks. Given the strong interdependencies within marine ecosystems, the
loss of one or more species, or even the decline in the abundance of one or more species,
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is likely to have widespread long term ecological repercussions. 41 One of the major
weaknesses in conventional fisheries management practices that contributed to the
collapses is that commercially exploited fish species have customarily been viewed as
independent stocks, and are subsequently managed as discrete units rather than as
interdependent components of ecosystems. 42 As such, the complexities and the intricate
interdependencies that exist within marine ecosystems are overlooked. 43 This is a
significant issue because all aspects of a marine ecosystem are delicately balanced, so
that any changes to one facet will invariably prompt changes in other facets, as the
ecosystem seeks to re-establish equilibrium. As such, even seemingly subtle changes to
fish population dynamics, whether in terms of the abundance of prey or predator species,
population distributions, sex ratio or age structure, can have long term albeit delayed
consequences on local or regional marine biodiversity. 44 The extent of impacts is often
amplified by overfishing. Commercial fisheries preferentially target fish species of the
highest market value. 45 These species are typically large predatory fish that reside
towards the top of the food chain. 46 As high-value fisheries become depleted, fishing
efforts will then shift towards alternate species with the next highest market value. Over
time this leads to the progressive exploitation down the trophic levels (known as
‘fishing down the food web’), where smaller, lesser valued, and often short-lived
species (usually planktivorous fish and/or invertebrates such as squid) at lower trophic
levels need to be targeted to compensate for the dwindling supplies of long-lived, high
trophic level piscivorous species in order to meet increasing market demands. 47 In
addition to the preferential removal of higher trophic level species, there is also a
tendency to selectively remove larger individuals within particular species or
populations. 48 Either circumstance can lead to the scenario where even if the overall
yields may appear to have remained unchanged or even increased, there will inevitably
41
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be changes in the species composition and/or the size distribution of commercial
catches, which also lead to mirroring changes in the exploited marine ecosystems. 49
This will in turn have long term cascading effects on marine biodiversity (at all three
levels of complexity) as the ecosystems gradually re-establish equilibria in light of
fishing-induced changes in population structure and community composition. 50
The secondary effects of the preferential removal of species, particularly keystone
species, can manifest in the form of disruptions to delicate ecological equilibria. Large
predatory species, especially apex predators, play a pivotal role in maintaining species
diversity and regulating community structure. 51 This is because they provide so-called
‘top-down’ controls on prey species abundance, and therefore have the capacity to
influence community composition. 52 One such example is the decline in the populations
of Atlantic cod and other large ground fish (which are voracious predators of sea
urchins) due to increased fishing pressure that subsequently led to the overgrazing of
kelp forests by sea urchins in the Gulf of Maine. 53 Another example relates to the
outbreaks of the coral-feeding crown-of-thorn starfish on the Great Barrier Reef, which
have been linked to the absence of predators due to the overfishing of species that prey
upon the larval or juvenile stages of the predatory starfish. 54 Furthermore, the selective
removal of high order predators associated with intensive commercial fishing is also
likely to have significant ramifications further down the trophic levels through drastic
shifts in predator-prey relationships and competitive interactions which can lead to the
partial or complete transformation of ecological communities. 55 It is often difficult to
determine, with any deal of certainty, whether such transformations can be considered
favourable in an ecological context. For example, the intensive exploitation of demersal
fish species (e.g. cod and haddock) in Georges Bank off the coast of Nova Scotia,
Canada caused the most abundant trophic components, in terms of biomass, to shift
from secondary consumers to scavengers and lower order consumers. 56 Fishing can also
49
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have adverse effects on non-fish marine species. Overfishing can lead to the decline in
the predator species that rely on the overfished species as the primary food source. The
decline of the Pribilof fur seal population in the Bering Sea was believed to be caused
largely by the overfishing of its principal food species such as pollack. 57
Economic rationalisation at the expense of long term sustainability is the primary
catalyst for overfishing. 58 Technology also played a significant part in the problem of
overfishing. More advanced equipment (such as refrigeration and greater engine
capacities) and navigational capabilities now allow fishing vessels and fleets to pinpoint
and reach remote fishing grounds that were previously inaccessible. 59 The invention of
the steam engine was the first major technological breakthrough that enabled the
increase in harvesting efficiency. Initial declines in fish stocks were not detectable
because any supposed reductions in catches were offset by improved technology and
more efficient fishing techniques. 60 With the aid of highly efficient fishing gear,
harvesting techniques and fish-finding devices, total global landings actually increased
even though fish stocks were believed to be diminishing. However, the reality of
depleting stocks was soon realised as recruitment capacities were dwindling in light of
vastly reduced base populations. 61 Catches continued to decline despite increased
efforts, culminating in the eventual collapses of several major fisheries such as the
aforementioned cod and haddock fisheries in the Northwest Atlantic. 62 Further
compounding the problem of overfishing is the increasing occurrences of illegal,
unreported and unregulated (IUU) fishing. 63
Commercial fisheries are not the sole causes of overfishing. Recreational fishing, 64 and
to a lesser extent, commercial collections for the ornamental (aquarium) fish trade 65 also
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contribute to the declines in global fish stocks, even though they tend to operate at
comparatively smaller scales and lower intensities, and predominantly target nearshore
and/or reef species. While the impact of individual recreational fishers may be low or
even negligible, the aggregated impact of recreational fishing can still have significant
consequences on fish populations. For example, the estimated total recreational catch of
striped bass along the east coast of the United States in 2001 was approximately 19
million pounds, which was three times the commercial yield. 66
Overfishing also exacerbates problems relating to the incidental catch of non-target
species (otherwise known as bycatch), which is also considered a major threat to marine
biodiversity. 67 The issue of bycatch is further compounded by the use of non-selective
fishing gear in some fisheries operations. For example, purse seines can inadvertently
catch non-target species, typically marine mammals (such as dolphins and seals) and
juvenile fish, while longlines and gillnets are known to catch sharks, seabirds, and sea
turtles. 68 The issue of bycatch is perceived as a discrete threat and is discussed
separately.

4.2.1.2 Overexploitation of non-fish marine living resources
Fish are not the only living marine resources at risk of overexploitation. The
unsustainable exploitation of non-fish marine living resources (hereafter referred to as
‘overharvesting’ for short and so that it is distinguished from ‘overfishing’) is also
capable of resulting in the extinction of a long list of marine mammals, seabirds, sea
turtles, and other marine fauna or flora. 69 The Stellers’s sea cow, the Atlantic gray
whale, the Labrador duck, the great auk, and the Caribbean monk seal are just some of
the species that have been driven to extinction by overhunting. 70 Intensive whaling,
which peaked during the 1950s and 1960s decimated the global whale populations until
an international moratorium on all commercial whaling was agreed upon and imposed
65
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in 1982. 71 While the risk of extinction to iconic species (such as whales and sharks) and
commercially valuable species (such as cod and tuna) are well publicised and
documented, 72 the plight of marine invertebrate species with low profile or low
commercial value is generally not as readily acknowledged or monitored. 73 Many may
have already disappeared without discovery or without documentation of their
existence. 74
As is the case with overfishing, the consequences of overharvesting are not merely
confined to the potential extinction or depletion of non-fish marine living resources. 75
Marine systems generally do not have systematically structured food webs, therefore the
potential impacts of the removal of any particular biological component(s) on trophic
dynamics are often difficult to predict or quantify. 76 For example, marine mammals are
consumers and/or predators at most trophic levels and play key roles in marine
ecosystems through interactions such as grazing, predation and competition. 77 As such,
they have the capacity to influence the structure and functioning of marine
ecosystems. 78 This is because human-induced changes in marine mammal populations,
such as those caused by large-scale intensive harvesting, are also likely to have
cascading effects on non-target species. As such, the ‘top-down’ effects of marine
mammals, which most commonly manifest in the form of predation or the cessation of
predation, can ultimately manipulate the composition and diversity of marine
communities. An example of this is the connection between seal hunting and the decline
of cod populations. Fish constitute a major component of the diet of seals. Therefore,
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seals are often killed by commercial fishers to prevent them from preying on the
dwindling populations of cod. Ironically, the seals have actually been feeding on
predators of cod, and the absence of seals further contributed to the decline rather than
the recovery of cod populations. 79
While there are obvious differences in the types of species involved, overfishing and
overharvesting are essentially the same processes in which extinction is ultimately the
common outcome of the overexploitation. However, overharvesting is purposely
distinguished from overfishing for the purpose of this discussion in order to reflect the
differentiation between fish and other animals (and between marine plants and other
vegetation) in the various laws 80 in NSW with respect to marine conservation and
fisheries management.

4.2.1.3 Bycatch
The full impact of fishing, especially that of large scale commercial fishing, is not
confined to the potential influence on abundance, population structure and species
distribution. Fishing can also have adverse effects on marine species that are not the
target species and/or are not dependent on the target species for food. 81 An enormous
amount of the harvested biomass is inadvertently caught, killed and discarded. 82 The
incidental removal of non-target species, often referred to as bycatch, is a major concern
associated with large-scale fishing operations and represents a significant threat to
marine biodiversity. 83 All large-scale fishing operations will, to some degree, catch
some individuals of non-target species, though some fishing gear or methods are more
selective than others. 84 Bycatch includes fish that are under-sized, prohibited, inedible
79
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or unsaleable. It is estimated that around 27 million tonnes of ‘unwanted’ fish are
caught worldwide each year as bycatch. 85
While intensive fishing efforts diminish the populations of targeted species, the
magnitude of impacts on the non-targeted species is also becoming a major concern. 86
Large quantities of non-target species are often inadvertently caught by non-selective
fishing gear or fishing techniques, such as drift netting, and many are subsequently
discarded in order to conserve allowable catch quotas. 87 Bycatch accounts for
approximately 20 per cent of total fish landings in the North Sea, and it is not
uncommon for the volume of bycatch to exceed that of the target catch. Commercial
bycatch may include not only non-targeted fish species, but also marine mammals, sea
birds and sea turtles. 88 Sea turtles are known to scavenge baited hooks and are therefore
susceptible to pelagic longlining operations. 89 It has been estimated that more than
20,000 loggerhead turtles and 50,000 leatherback turtles were captured as bycatch of
pelagic long-line fishing. 90 Given the threatened status of many of the non-target
species, the magnitude of losses due to bycatch is clearly not sustainable. 91 Sadly, the
issue of bycatch tends to attract public attention only when it concerns iconic or
high-profile megafauna such as whales, dolphins and sea turtles. 92 In reality, the
magnitude of the problem is far more overwhelming and widespread, as incidents
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involving lesser profile invertebrates are likely to have gone largely unnoticed or
unreported. 93
Another aspect of the bycatch issue relates to discards. Given the fact that significant
proportions of the commercial catches are either non-targeted species, or undersized (in
both the legal and economic contexts), these are invariably discarded and returned to the
oceans. 94 Unfortunately, even though the survival of discards may vary considerably
depending on the species involved, mortality rates are generally quite high.95 Variability
in discard mortality rates is difficult to factor into population modelling, which may in
turn lead to overestimates of fish stocks. Discards also have broad-scale ecological
implications. 96 Discarded bycatch provide additional food source for predators,
scavengers (including seabirds), detritivores and decomposers, therefore resulting in
potential shifts in community composition in favour of certain classes of marine
fauna. 97 While this may not necessarily result in losses of marine biodiversity, it is the
non-naturally induced changes to the marine ecology and animal behaviours that are of
grave concerns.
Lastly, a less publicised form of incidental catch is the phenomenon known as ‘ghost
fishing’. This is the unintentional capture or entanglement of fish and/or other marine
animals by nets, traps or fishing lines that have been lost or discarded at sea. 98 Ghost
fishing does not distinguish between target and non-target species and will continue to
‘fish’ until the ghost fishing gear disintegrates or washes ashore. Over 200 different
types of ‘ghost nets’ have been identified in the Gulf of Carpentaria in northern
Australia. 99
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4.2.1.4 Vessel Strike
Incidents of fatal collision with vessels (which can be tankers, naval vessels,
commercial cruise ships, charter boats, fishing vessels, or recreational watercraft) are a
significant cause of human-induced threat to marine biodiversity. Marine animals
(typically sea turtles, whales, dolphins and seals) may be struck when they fail to detect
or avoid an approaching vessel, and vice versa. 100 Even seabirds can come into collision
with vessels when disoriented by artificial lighting from approaching vessels at night. 101
However, it is large marine mammals such as whales that are particularly at risk of
collisions with moving vessels. 102 In light of the increasing size and speed of vessels,
fatal collisions with motorised vessels are now a major source of whale mortality. 103
Motorised vessels present similar threats to sea turtles. This is because sea turtles that
swim in the path of a vessel do not appear on the vessel’s radar, and are virtually
impossible to detect. 104 Furthermore, for very large vessels travelling at high speeds, the
vessel operators may be unaware of any collisions. Depending on the size, speed and
manoeuvrability of the vessel, the water depth, and weather conditions, vessels may
have very limited options or opportunities for avoidance even if marine animals have
been sighted or detected in the path of the vessel, especially if the potential risk to the
safety of the vessel and its crew outweighs the benefits of avoidance. While vessel
strikes can cause instantaneous fatality, 105 not all vessels strikes result in fatality.106
However, physical injuries inflicted by vessel strike may still result in death due to
impairment of vital physiological functions, or attraction of sharks or other predators. 107
100
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4.2.2 Modification and Destruction of Habitats
One of the most apparent threats to marine biodiversity is the physical destruction or
modification of marine habitats. 108 Marine environments are dynamic, so some degrees
of changes are inevitable over time. Changes to coastal habitats can be driven by either
natural or anthropogenic forces. 109 It is the kind of modifications and destructions
induced by human activities (e.g. bottom trawling, dredging and pollution) that are of
the greatest concerns, and urgent attention is needed as critical coastal habitats
worldwide were being destroyed or lost before the full ecological and economic
consequences can be appraised. 110
Habitat loss is particularly prevalent in the nearshore waters and along the coastal
fringes where human population and development are concentrated. 111 These are also
the areas where some of the most productive ecosystems and ecologically critical
habitats are found. 112 For example, coastal wetlands, mangrove forests and salt marshes
are known to support highly productive ecosystems and biologically diverse
communities. They are the primary exporters of nutrients to deeper waters and provide
critical habitats (in the form of foraging grounds, nursery grounds and spawning sites)
for a vast array of commercially and ecologically important shellfish and finfish,
refuges for waterfowls, and stopover sites for migratory birds. 113 These habitats also act
as sinks for land-borne contaminants and provide natural shoreline stabilisation, both of
which are important mechanisms in terms of preventing further degradation of the
coastal marine environments. 114 However, these habitats are often the first to be altered
or destroyed by the actions of humans in order to accommodate various agricultural,
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industrial or urban needs. 115 Other ecologically productive habitats provided by coral
reefs and seagrass meadows are similarly prone to alterations by anthropogenic
agents. 116
The presence and the activities of humans are largely responsible for the drastic
transformation of the coastal and marine landscapes. The loss or modification of coastal
marine habitats invariably lead to changes to species composition and ecological
interactions, 117 which may in turn disrupt vital ecological services and processes, 118
thus equating to potential loss of marine biodiversity and socio-economic
opportunities. 119 A variety of processes (both natural and anthropogenic) operating in
tandem is responsible for causing the destruction of marine habitats. Five generic types
of threatening processes have been identified as the primary causes responsible for the
loss or modification of habitats. Each of these threatening processes will now be
examined.

4.2.2.1 Mining
The coastal zone and the sea floor are rich depositories of a wide range of mineral
resources and raw materials. Coral, shells, sand, gravel, limestone, boulders and
calcareous marls are commonly mined from coastal areas to be used as building
materials. Similarly, coal, petroleum, various high-value metal ores (such as manganese
nodules) and other rare-earth minerals are extracted from coastal and offshore
deposits. 120 As is the case on land, mining is one of the most intrusive threats to the
marine and coastal environment on the basis that mining operations invariably cause
direct and irreversible physical disturbance to habitats and the landscape. 121 Benthic
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habitats are sensitive to physical disturbance, therefore, the extent and magnitude of
physical disturbance typically associated with mining processes are likely to cause
irreversible changes or damages to benthic marine habitats. 122

4.2.2.2 Fishing
The negative impact of fishing is not limited to the sheer amount of fish stock being
harvested but also the methods by which they are harvested. 123 Some fisheries or fishing
methods are highly destructive. 124 For example, fishing (including the collection of
corals) by the use of explosives (also known as dynamite fishing), even when deployed
at a small scale in artisanal or subsistence fisheries, is by far the most physically
destructive fishing technique and has the capacity to obliterate marine habitats, and is
therefore prohibited in most parts of the world. 125
Another physically destructive form of fishing is bottom trawling. 126 Repeated bottom
trawling, dredging and long-hauling for benthic and/or demersal species can also cause
vast scale irreversible disturbance to the benthic communities, as well as changes to the
physical landscape of the seabed. 127 The severity of impact is comparable to the
clear-felling of terrestrial forests. 128 Some of the highly productive fishing grounds
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around the world are completely dredged three or four times each year. 129 Recovery of
habitat is greatly hindered by the fact that benthic communities do not have sufficient
time to re-establish before they are disturbed again. 130 Increased turbidity from the
re-suspension of sediments as a result of trawling and dredging can smother sessile
benthic organisms, with filter-feeders and suspension-feeders the most affected. The
effects of increased turbidity can spread well beyond the site where the disturbance
occurred. The physical disturbance caused by trawling and dredging can have long term
ramifications well beyond any immediate structural changes to sedentary benthic
communities. 131 Planktonic and pelagic species that utilise benthic habitats at some
stages of their life histories, particularly the recruitment phase, are also affected.
However, the inherent spatial heterogeneity of marine ecosystems tends to confound
attempts to accurately measure or evaluate the effects of disturbances. Speed of
recovery from the physical disturbances caused by fishing is highly variable.

4.2.2.3 Coastal Development
Humanity has an affinity for the coasts. In 1997, no less than two-thirds of the world’s
population dwell in the coastal fringes of continents and islands. 132 Today, it is
estimated that nearly 70 per cent of the world’s population live within the coastal
zone. 133 This is highlighted by the fact that many of the major cities of world with high
population growth and density, such as Sao Paulo, Shanghai, Hong Kong and Manila
are all coastal cities. In Australia, the population’s affinity with the beach and the coast
is evident in the rapid population growths in coastal urban centres, especially along the
central and northern coasts of NSW, the south-west of WA, and the south-eastern coast
of Queensland. 134 Increased urbanisation along the coastal fringes due to human
population pressures, coupled with the social phenomenon known as ‘seachange’,
invariably lead to a greater need for coastal development. 135 The increased level of
coastal development is one of the most prevalent factors contributing to the accelerating
129
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losses and degradation of coastal habitats, 136 and the depreciation of recreational
amenity and conservation values. 137 Furthermore, the proximity to beaches, the appeal
of water views, and the ambience of seascape can act as a multiplier of the values of
residential and commercial real estate.
The loss of critical marine or coastal habitats can often be directly attributed to various
coastal infrastructure construction, modification or maintenance projects. 138 These
projects typically include port and harbour development, dredging and channelling of
navigational waterways, construction of coastal roads and railroads, land reclamation
and construction of artificial islands, construction of groynes, jetties, marinas and
seawalls, coastal mining, aquaculture facilities, and the development of waterfront real
estates. 139 The expansion of coastal development inevitably occurs at the expense of
ecologically significant coastal habitats as more of the coast and estuaries need to be
developed in order to meet growing residential, industrial and agricultural (including
aquaculture) demands. Disturbances to coastal habitats have the adverse effects of
displacing existing species, populations and communities while eliminating the prospect
of future recolonisation. One example is the draining and filling of coastal wetlands to
make way for aquaculture and a variety of port facilities. 140 Worldwide, coastal
wetlands and mangrove forests are increasingly being converted to urban, agricultural or
tourism uses. 141
Coastal development also directly contributes to the onset of threats posed by pollution.
In addition to the physical modification and destruction of marine habitats, coastal
development creates further demand for utilities and facilities such as arterial roads,
sewerage, waste disposal and electricity generation, which are all potential sources of
136
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pollution. 142 Construction of marinas and the routine dredging and maintenance of
navigational channels to accommodate increasing vessel traffic and tourism needs
invariably lead to deterioration of local water quality, typically caused by increased
turbidity, and the secondary effects of sewage and other urban wastes in the coastal
waters. 143 Furthermore, given that benthic sediments can act as natural sinks for
pollutants, coastal development activities such as the dredging of navigational channels
that cause physical disturbance to the sediment profile are likely to re-release the toxic
contaminants that have accumulated in sediments back into the water column, both at
the dredged site and the site where the dredged material is translocated or dumped. 144
The disturbance and the alteration of coastal environments due to coastal development
also render the coastline less resilient to episodic natural hazards. The loss of reefs, sand
dunes, or mangroves also removes the protective or dampening capacity of the coast
against flash floods, cyclonic storms, and tidal waves. 145 Artificial coastal extrusions
can significantly alter the prevailing hydrological patterns. For example, the
construction of the third runway at Sydney International Airport, which protrudes into
the adjoining Botany Bay, deflected incoming waves onto Silver Beach on the southern
fringe of the Bay, resulting in extensive beach erosion. 146 To counter the escalating
issue of broad scale beach erosion, human intervention is often deemed necessary and
typically takes the form of either shoreline protection structures or artificial beach
replenishment. 147 However, it is ironic that the construction of shoreline protection
structures such as groynes, jetties and seawalls which are deployed in response to the
problems of coastal erosion and sedimentation, can often exacerbate the problems that
they intend to rectify, albeit in a separate location. In many instances, the problems are
not actually resolved or nullified, but merely relocated or redistributed elsewhere. For
example, groynes designed to retain sediment, as a countermeasure against beach
erosion, disrupt the natural movement of sediment along the coast, and consequently
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depriving areas further down the coast that rely on this supply of sediment, thus
rendering those areas even more vulnerable to coastal erosion. 148
Accelerated coastal erosion and sedimentation are usually the consequences of the
activities carried out as part of one or more of the coastal development projects that
interfere with the natural fluvial transport of sediments. Changes in fluvial sediment
transport due to human intervention upstream that result in either an increase or a
decrease in sediment loading are likely to have major consequences on the state of
important coastal marine habitats, as well as the ecosystems they support. 149 This is
partially due to the fact that the seaward transport of sediments by fluvial processes
tends to carry large quantities of nutrients, which are critical to the productivity of
estuaries and nearshore ecosystems. The construction of dams, reservoirs and levees can
arrest the supply of sediments, thus diminishing the sediment load needed for the
formation and maintenance of estuarine deltas and coastal wetlands, 150 which are
known to support highly diverse and productive ecosystems. Conversely, an oversupply
of sediments brings about the equally problematic issue of sedimentation. All
anthropogenic processes that involve some form of physical disturbance contribute to
the problems of siltation and sedimentation. The progressive transformation of natural
vegetation into more arable landscape accelerates soil erosion, injects greater quantities
of eroded sediments into the waterways. Mining and other forms of development further
inland and upstream also contribute to the increases in fluvial sediment load. The most
apparent impact of sedimentation is that of increased turbidity. The increased turbidity,
as the direct result of increased sediment loading in the water, has the deleterious effect
of smothering sensitive habitats such as coral reefs and seagrass meadows. 151 Large
scale deforestation on land, even if far removed from the coast, can undermine
watershed protection and lead to increased surface water runoff, thus accelerating soil
erosion, and intensifying the effects of desertification and sedimentation.
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The steady influxes of freshwater are crucial to estuaries and coastal waters because
they provide the salinity gradients and sediment loads to drive and sustain the ecological
functioning of marine systems. 152 Civil engineering projects on waterways can
significantly alter coastal hydrology. Changes in hydrology due to water diversion can
subsequently alter coastal habitats, most commonly as the result of excessive or
diminished supply of sediments, or acute fluctuations in salinity. 153 The damming of
rivers for urban water supply, irrigation or electricity generation purposes disrupts the
natural seaward flow of water and the reduced influx of freshwater can drastically alter
the salinity of the downstream estuaries, which has the potential to significantly modify
estuarine habitats. 154 In this scenario, the consequent impact on marine biodiversity may
be manifested in the shift in community composition in favour of salt-tolerant species in
response to a hypersaline environment. The ecological consequences and the effects on
fisheries productivities may be even greater if the impacted estuary is a critical nursery
ground.
Significant changes to the sediment budget caused by accelerated coastal erosion and
active sediment exports can gradually transform coastal landforms which may have
immense consequences on coastal habitats. 155 The clearing of coastal vegetation (such
as mangrove forests) and the draining of coastal wetlands in order to facilitate
development in the coastal zones effectively forfeit the buffering capacity against wave
actions that they provide, thus exposing the shoreline to heightened risk and magnitude
of coastal erosion. An increase in the intensity and frequency of storms as a function of
global climate change further heightens the threat of coastal erosion.

4.2.2.4 Aquaculture
One of the original motives for aquaculture was to provide relief to fishing pressure on
heavily exploited wild fish stocks, 156 thus providing the means of lessening the extent
152
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and magnitude of threats to fish populations. 157 However, aquaculture has evolved well
beyond its original role in terms of providing a less exploitative alternative to meet the
expanding demand for seafood. 158 It is now a highly commercialised, profit-driven
industry that employs intensive fish farming methods comparable with terrestrial
agricultural practices. The technologies, facilities and operational practices adopted for
aquaculture are not always designed with due consideration for the likely ecological
consequences. 159
While aquaculture has the capacity to lessen the threat of overfishing, aquaculture often
inadvertently contributes to every other major class of threats, namely the destruction or
modification of coastal habitats, the spread of pathogens, the introduction of exotic
species, and pollution. 160

Coastal aquaculture operations typically require the

conversion of natural habitats into ponds, enclosures or other facilities. 161 The escape of
individuals of non-native, or genetically modified species from aquaculture facilities
may affect natural populations and communities through hybridisation, competition,
predation, or foreign diseases. 162 The overcrowded conditions create the ideal scenarios
for epidemic outbreaks. 163 The intensive nature of aquaculture invariably generates
large quantities of organic waste (from unconsumed food particles and faecal matter). 164
The excess nutrients entering the coastal waters further contribute to the problem of
eutrophication, while the use of antibiotics, pesticides and/or growth hormones becomes
additional sources of marine pollution. 165 Instead of providing an economically viable
alternative to fishing, aquaculture sometimes exerts even greater strain on wild fish
stocks, due to the continual reliance on wild populations as sources of juvenile stock
and fishmeal for the cultivated stocks. It was estimated that of the global total of 96
157
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million tonnes of fish landed in 1997, 10 million tonnes were used as fishmeal for
aquaculture. 166

4.2.2.5 Vessel Traffic
Vessel traffic and other associated vessel activities (such as recreational boating,
jetskiing and SCUBA diving) are another source of threat that is capable of causing
significant disturbance to sensitive marine habitats. 167 The anchoring of vessels and
vessel-source pollution are the primary causes of the degradation of marine habitats
associated with vessel traffic. The mooring and anchoring of vessels have the potential
to cause irreversible physical damage or degradation to benthic marine habitats, 168
while vessel-source pollution, which will be covered under pollution in the subsequent
section, also plays a role in the degradation of marine habitats. A more obscure threat
associated with vessel traffic is the potential physical disturbance to marine habitats
caused by SCUBA diving. SCUBA divers have been known to inflict physical damage
to coral reefs due to incidental contacts. 169
Increased vessel traffic and other related activities are also likely to have the effect of
creating greater demand for coastal or offshore facilities and infrastructure (such as
marinas, ports, fuelling facilities, navigational channels and roads), thus compounding
the threat of habitat destruction attributable to coastal development. 170 Furthermore,
increased shipping activities will also add to the problem of invasive species, which is
another major threat to marine biodiversity, 171 and is discussed separately (see Chapter
4.2.4).
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4.2.3 Pollution
Marine pollution, whether land-based or sea-based, is generally considered to be the
most ubiquitous threat to marine biodiversity. The chronic, diffuse source releases of
toxic pollutants into the marine systems can potentially have far greater impacts on
marine ecosystems than coastal development and overexploitation. The highly
interconnected nature of the oceans means pollution, as well as the impacts of pollution
can disperse far beyond the original source(s) of emission. The sea is the ultimate
destination for many of the waste matters and chemical substances generated or used on
land. With only about 20 per cent of global marine pollution attributable to activities at
sea, land-based human activities account for the greatest sources of marine pollution. 172
Marine pollution can be caused by the occurrence of toxic pollutants, excess nutrients,
or debris, and may be dispersed physically through oceanographic processes and
biologically through trophic interactions. 173 While the onset of the effect of pollution is
often inconspicuous and therefore more difficult to detect than the direct physical
destruction of habitats, the impacts of pollution are more likely to be chronic since
polluting substances can flow and bioaccumulate through the trophic interactions, and
persist in marine systems. Pollution can also manifest in physical forms with the
forming of oil slicks or the proliferation of marine debris. Apart from causing physical
degradation of habitats, oil slicks and marine debris (such as plastic bags and discarded
fishing gear) can also cause physiological harm to marine organisms through direct
contact or ingestion. 174
Eliminating the sources of marine pollution, in conjunction with reducing the impact of
pollution, is therefore a critical aspect in addressing threats to marine biodiversity. The
cause and impact of some of the major types of pollution that are known to affect
marine ecosystems will now be discussed. It should be noted that it is the generic causes
of pollution that will be discussed instead of individual pollutants. This is because from
a management perspective, it is more practical to implement measures to address

172

See Natural Resource Management Ministerial Council, Australia's national programme of action for
the protection of the marine environment from land-based activities, p. 2; Thorne-Miller, The Living
Ocean, p. 22.
173
See Harvey and Caton, Coastal Management in Australia, p. 129 (Table 3.2).
174
Ray and McCormick-Ray, Coastal-Marine Conservation: Science and Policy, pp. 14, 16.

174

pollution on the basis of causes and/or sources of pollution rather than the specific
constituents of pollution, especially given that new synthetic compounds, which may
become pollutants, are continuously being mass manufactured. It would be rather
cumbersome and less effective to address pollution at the level of pollutants.

4.2.3.1 Oil Spills
The accidental or incidental release of petroleum products, especially that of fuel and
crude oil, can have significant ecological consequences. 175 Oil is a naturally occurring
compound, and crude oil in the sea can come from natural submarine seepages. 176 As
such, the presence of oil in marine ecosystems is generally not a problem except when it
is discharged, typically from anthropogenic sources, in large quantities from a point
source. The unintentional release of oil and other related hydrocarbons into the coastal
marine environment, from both natural and anthropogenic origins, can occur either
chronically, but in low dosages from discrete diffuse sources (such as the incidental
release of oil from routine operations of vessels and oil from motor vehicles in street
runoffs), 177 or catastrophically in high quantities from a single point source (such as
major oil spills). 178 Large scale oil spills, most commonly from tanker accidents (e.g.
the Exxon Valdez in 1989), 179 blowouts from offshore oil rigs (e.g. the Mexican
exploratory well IXTOC-1 in 1979) 180 and major leakages from pipelines181 are perhaps
the single most conspicuous and dramatic form of pollution, and tend to attract a great
deal of publicity, especially if occurring in the vicinity of the coastline. 182 The
magnitude of ecological devastation caused by oil spill is readily visible, typified by
images of seabirds and marine mammals coated by oil. Major tanker accidents
involving Exxon Valdez (1989, 37,000 tonnes), 183 Torrey Canyon (1967, 119,000
tonnes) and Amoco Cadiz (1978, 223,000 tonnes) 184 are some of the most well known
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occurrences of major oil spills owing to the extent of media coverage at the time of the
incidents.
Accidental oil spills are not the only, nor the greatest contributor of the anthropogenic
input of oil into marine systems. Most of the oil that enters the marine environment
originates from less dramatic but chronic sources, such as the routine operational
discharges from oil refineries. 185 Approximately 1.3 million tonnes of oil enter the
oceans annually via various means. 186 Collectively, runoffs of oil from land, blowouts
from deep sea drilling, routine flushing of oil tanks on oil tankers, and other operational
discharges account for the majority of the total anthropogenic input. 187 It has been
estimated that the amount of oil contained in urban discharges each year from a city
with a population of 5 million would be comparable to the 37,000 tonnes of crude oil
spilled when the oil tanker Exxon Valdez ran aground at Bligh Reef in Prince William
Sound, Alaska in 1989. 188
Oil spills can add to existing environmental stresses, and have the capacity to render
ecosystems less resilient to the effects of other natural or anthropogenic threats. When
oil is spilled into the ocean in large quantities, it can spread and form a slick on the
water surface which will adhere to any substrate upon contact with the shore. The oil
film persists until it is gradually washed off or buried in the sediments by continuous
wave action, or removed by bacterial decomposition. 189 The effects of oil spills can be
chronic or short term, depending on the prevailing environmental conditions, the
composition of the oil and the nature of the spill. 190 The impacts of oil spills are greatest
in shallow, low-energy estuarine environments such as coastal wetlands, sheltered
beaches and tidal flats. 191 Hydrocarbons (including crude oil) vary in their persistence
and toxicity, and harmful oil fractions may be ingested or absorbed through the
consumption of contaminated prey. 192 Apart from the acute and chronic toxicity
185
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associated with petroleum-related hydrocarbons, 193 the formation of oil slicks following
the spill tends to smother the coastline with oil, resulting in the degradation of sensitive
estuarine habitats that are needed to sustain high level of biodiversity.194 Oil spills can
also have significant impacts on marine ecosystems. The biological impacts of the
Amoco Cadiz spill were immediate and severe. While only minimal impacts on the local
fish population in the vicinity of the spill were reported, more than 7000 seabirds were
affected, the plankton biomass diminished substantially, and there were high mortalities
of benthic invertebrates in the intertidal zones and severe damages to coastal saltmarsh
communities. 195 While the ecological effects of major oil spills are generally quite well
documented, the effects of diffuse and chronic releases are not as well understood.
Furthermore, the various chemical and/or mechanical methods adopted for the cleanup
of oil spills can also inadvertently cause additional damage to the coastal
environment. 196

4.2.3.2 Stormwater and Sewage
Stormwater and sewage are the primary sources of urban wastewater, typically
associated with expanding population and high density urbanisation in the coastal
zones. 197 The discharge of urban wastewater (either treated or untreated) is one of the
major sources of marine pollution, 198 because most of the world’s urban wastewater is
discharged directly into the ocean, or into water bodies that drain into the ocean. In
many developing regions of the world, more than 80 per cent of the urban wastewater is
discharged untreated. 199 In NSW, stormwater and sewage originating from coastal cites
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and townships are treated before they are discharged to rivers, estuaries, nearshore or
offshore waters. 200
Stormwater flows, especially after major storms, typically transport large quantities of
particulates, nutrients, heavy metals, pesticides, pathogens, hydrocarbons and other
contaminants that are washed from streets, pavements, lawns and cultivated land into
adjacent waterways or beaches via stormwater pipes. 201 Stormwater from highly
developed catchment areas (such as the catchments of Port Jackson and Georges River
in Sydney) have been reported to contribute around 60 per cent of land-sourced nutrient
and sediment loads. 202 There are more than 200 major stormwater drains within the
Sydney metropolitan area that discharge into coastal waters. 203
Similarly, the piped discharge of inadequately treated 204 sewage into the coastal waters
can also overload marine ecosystems with excessive nutrients, toxic chemicals and
potential pathogens. 205 The majority of Australian coastal urban areas have wastewater
treatment plants. Although most metropolitan wastewater treatment plants in NSW now
only discharge treated sewage into nearby estuaries, untreated wastewater was
previously being piped directly into the sea in some parts of the state, such as Swansea
on the central coast of NSW. 206 Since 1990, Sydney’s sewage is largely discharged five
kilometres offshore via deep ocean outfalls at North Head, Bondi and Malabar. 207
However, during times of heavy rainfall, sewage pipes will often overflow into the
stormwater drainage system, where sewage may be released directly into the ocean

200

See Harvey and Caton, Coastal Management in Australia, p. 128.
ibid., pp. 128-130; M Jartun et al, ‘Runoff of particle bound pollutants from urban impervious
surfaces studies by analysis of sediments from stormwater traps’, Science of The Total Environment, vol.
396, 2008, pp. 147-163; Segar, Introduction to Ocean Sciences, pp. 554, 565; E Wolanski, ‘The fate of
storm water and stormwater pollution in the Parramatta Estuary, Sydney’, Australian Journal of Marine
and Freshwater Research, vol. 28, 1977, pp. 67-75.
202
NSW Environmental Protection Agency, NSW State of the Environment 1993, 1993, p. 43.
203
Parliament of the Commonwealth of Australia, Marine and coastal pollution, 1997, p. 32; Harvey and
Caton, Coastal Management in Australia, p. 130.
204
For an overview of the different level of sewage treatment, see Segar, Introduction to Ocean Sciences,
pp. 566-567.
205
PM Chapman et al, ‘A triad study of sediment quality associated with a major, relatively untreated
marine sewage discharge’, Marine Pollution Bulletin, vol. 32, no. 1, 1996, pp. 47-64; Clark, Coastal
Seas:
The
Conservation
Challenge,
pp.
14-15;
GESAMP
(IMO/FAO/UNESCO-IOC/WMO/WHO/IAEA/UN/UNEP) and Advisory Committee on Protection of
the Sea, A sea of troubles, pp. 5-9.
206
Harvey and Caton, Coastal Management in Australia, p. 128.
207
ibid.
201

178

untreated. 208 This can lead to elevated levels of bacteria (typically in terms of faecal
coliform counts) and nutrients in the nearshore waters adjacent major urban centres,
which in turn prompt public health concerns over the pollution of metropolitan
beaches. 209
While the actual points of discharge are generally localised, the effects of pollution
typically have widespread implications. This is exacerbated by the loss of coastal
wetlands that would otherwise act as natural filters or depositories. Polluted water can
degrade marine habitats, reduce the productivity of estuaries, and is detrimental to the
health of marine biota, as well as that of humans (through direct contact, drinking of
polluted water, or the consumption of contaminated marine organisms). 210 This is of
immense significance to the viability of industries such as commercial fisheries and
tourism that are dependent on the quality of the marine environment.
Coastal eutrophication is by far the most conspicuous threat to marine biodiversity
caused by stormwater and sewage. 211 Eutrophication is a phenomenon caused by
enhanced algal growth prompted by the influx of excess nutrients (particularly the
amount of biologically usable nitrogen) typically associated with urban stormwater
runoff and sewage outfall. 212 Bays and estuaries, and other semi-enclosed water bodies
are most prone to eutrophic conditions. 213 Much of Australia’s coastal marine
ecosystems have evolved under nutrient- and sediment-deprived regimes. 214 Therefore,
explosive increases in nutrient and/or sediment flows are likely to have marked impact,
especially on sensitive ecosystems such as seagrass meadows and coral reefs. 215

208

ibid., p. 130.
Parliament of the Commonwealth of Australia, Marine and coastal pollution, pp. 34-35. See also S
Beder, Toxic fish and sewer surfing, 1989, pp. 73-81.
210
GESAMP (IMO/FAO/UNESCO-IOC/WMO/WHO/IAEA/UN/UNEP) and Advisory Committee on
Protection of the Sea, A sea of troubles, p. 5-7.
211
BE Lapointe and WR Matzie, ‘Effects of stormwater nutrient discharges on eutrophication processes
in nearshore waters of the Florida Keys’, Estuaries, vol. 19, no. 2B, 1996, pp. 422-435; Segar,
Introduction to Ocean Sciences, pp. 566-567.
212
Gorman, Environmental hazards: Marine pollution, p. 6; Kennish, Ecology of estuaries:
Anthropogenic effects, pp. 34-47; Sindermann, Coastal pollution: Effects on living resources and humans,
p. 68.
213
Sindermann, Coastal pollution: Effects on living resources and humans, pp. 65-66.
214
Zann, L.P. (1995) Our Sea, Our Future: State of the Marine Environment Report, p. 55.
215
Short and Wyllie-Echeverria, ‘Natural and human-induced disturbance of seagrasses’, pp. 17-27.
209

179

While nutrient enrichment can lead to enhanced production in commercial fisheries,
algal bloom triggered by elevated nutrient levels from anthropogenic origins will
gradually deplete the dissolved oxygen content in the water, as part of the
decomposition process. This has the effect of producing hypoxic (low oxygen) or
anoxic (devoid of oxygen) conditions, either of which is less favourable for higher order
marine organisms, and can lead to the emergence of ‘dead zones’. 216 A well known
example of algal bloom is the occurrence of the so-called ‘red tide’, which is caused by
the explosive population growth of planktonic unicellular algae that is often
characterised by the distinct discolouration in the sea surface, and can lead to fish kills
due to poisoning by the biotoxins produced by some species of algae. 217 Similarly, toxic
blooms of dinoflagellates and cyanobacteria (or blue-green algae) are known to be
capable of inducing mass mortality of marine fauna. 218 While most algal blooms can be
harmful, not all harmful blooms are toxic. Apart from the toxicity of algal toxins, the
adverse effects of algal blooms on marine ecosystems can also manifest in the form of
reduced light penetration, depletion of dissolved oxygen, the formation of mucilaginous
algal aggregations. 219
Even though the causes and consequences of human-induced coastal eutrophication are
well documented in scientific literature, 220 the onset of eutrophication is difficult to
control or prevent, especially when the excess nutrients that cause the harmful algal
bloom enter the coastal waters via diffuse sources. Furthermore, urban sewage and
stormwater may carry substantial quantities of toxic substances from household wastes
(including domestic cleaning products), urban surface runoffs and/or industrial
chemicals that have been illegally disposed down the drains and sewers. 221 Pollution
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from agricultural and industrial sources is perceived as a separate cause of pollution and
will be dealt with as a discrete threat.

4.2.3.3 Agricultural Runoff and Industrial Effluents
Eutrophication of estuaries and nearshore waters caused by nutrient-enriched discharges
from agriculture and industries also poses a devastating threat to marine biodiversity in
the vicinity of any such occurrences. 222 Agricultural runoffs typically have high
nitrogen and phosphorus contents, which are the primary catalysts of eutrophication.
The greater input of nitrates and phosphate from anthropogenic sources also adds to the
potential occurrence, extent, duration and severity of the subsequent hypoxic/anoxic
conditions following major events of algal bloom, which represents an increasingly
serious threat to the functional ecology and biodiversity of coastal embayments and
estuaries. 223
Additionally, agricultural (including aquaculture and mariculture) runoffs and industrial
effluents often contain high content of organic waste (including animal waste) and toxic
compounds that persist in aquatic environments and are harmful to living marine
organisms at elevated concentrations. 224 Fertilisers, herbicides, pesticides and defoliants
are injected into the marine environment from non-point sources through agricultural
runoffs and often have adverse effects on marine life. 225 Uneaten food, faecal wastes,
growth-enhancing chemicals and various drugs used for disease control/prevention in
aquaculture and mariculture operations also are a significant source of pollution. 226
Hydrocarbons, synthetic chemicals, heavy metals and radioactive substances in
industrial effluents are examples of the cocktail of pollutants that can have toxic effects
222
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on marine biota if they are inappropriately, incorrectly or illegally disposed. 227 The
toxic effects can range from deformities, reproductive failure and behavioural
abnormalities to mortality. 228 Such pollutants can accumulate in sediments or
bioaccumulate in living tissues if ingested or absorbed by marine animals or plants. 229
The release of effluents and solid wastes into riverine and/or estuarine water bodies
from land-based industries (especially heavy industries such as smelting, oil refining
and manufacturing) is primarily responsible for the introduction of toxic substances
(such as mercury, selenium and other heavy metals) into coastal marine ecosystems. 230
The toxicity of most pollutants is only harmful to the marine biota when the
concentrations exceed their thresholds of tolerance. 231 However, concentrations of
pollutants (especially those that are fat-soluble) within the living tissues of marine
organisms may be much higher than that in the surrounding water or sediment due to
bioaccumulation and/or biomagnification. 232 This means that prolonged exposure to
seemingly low levels of pollution may still adversely affect exposed individuals,
populations or communities, and eventually escalate into a significant threat to marine
biodiversity over an extended period of time. Most industries now have modified
practices and technologies to either reduce the amount of wastes generated or the
concentration of toxic contaminants in the wastes in response to public concerns and
regulatory requirements, as well as to minimise the expensive treatment of effluents
before they can be discharged. 233
Industrial effluents, especially those in the form of discharges of cooling water, can
cause temperature pollution in the estuaries. 234 Temperature pollution can affect the
physiology of marine fauna and flora, which can have significant long-term
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implications on community composition and species distribution. 235 For example,
tropical corals are sensitive to elevated sea surface temperature, and bleaching is likely
to occur when the temperature exceeds the level of physiological tolerance.
Temperature pollution can also induce subtle changes in the behaviour of marine fauna
in the vicinity of the points of discharge. This is exemplified by the observation that
Florida manatees have adapted to seeking refuge from the harshness of winter by
lingering near the warm-water effluents from power generation or other industrial
activities.

4.2.3.4 Ocean Dumping and Waste Disposal
Historically, the seas have often been used as convenient dumping grounds for
land-based wastes (such as dredged materials, construction debris and garbage) and
unwanted equipment used in various forms of ocean-based operations (such as obsolete
machinery, fishing gear and abandoned vessels). 236

Despite the existence of

international agreements and regulatory instruments at both international and domestic
levels that prevent or regulate the dumping and discharging of hazardous materials in
the oceans, the problems still persist. Dredge spoils account for the majority (i.e.
approximately 80 per cent) of the global waste materials dumped at sea. 237 It is not
uncommon for dredged material to be contaminated with toxic substances, especially if
they originated from polluted sites. 238 Therefore, the site at which such dredged material
is dumped becomes a new source of pollution itself. This is in addition to the initial
physical disturbance to the benthic habitat during the dumping, as well as the potential
loss of benthos that became buried under the dredged material. 239 The combined
impacts of these three threat processes are like to have significant ramifications (either
short term or long term) on the local marine ecology and biodiversity.
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Marine debris such as plastic, discarded fishing gear and other forms of trash (including
medical and biohazardous wastes) that are disposed of at sea represent a significant
threat to marine ecosystems. 240 Marine debris that are released from vessels or
stormwater drains can cause physical damage to the marine habitats (thus contributing
to another form of threat, which has already been discussed) and potential physiological
harm to marine organisms. 241 Fish, sea turtles, sea birds, and marine mammals are all at
risk from encounters with drifting foreign debris. 242 Ingestion of debris may lead to
choking, poisoning or other physiological impairment, while entanglement in discarded
fishing nets may lead to strangulation and drowning. 243 Plastic litter is the most
pervasive of all marine debris. 244 The durability and non-biodegradable nature of plastic
make it a major, and a persistent environmental concern. 245 Marine animals, particularly
marine turtles, often mistakenly ingest plastic bags and other plastic debris as food due
to the close resemblance to jellyfish. Metal, paper, wood and other trash items tend to
be relatively less problematic in the ocean because they eventually corrode or
biodegrade.
In some instances, large artificial objects that have been abandoned or dumped at sea,
such as derelict vessels and historical shipwrecks, can actually provide additional
habitat opportunities in the form of artificial reefs, thus attracting and supporting a
greater diversity of species. 246
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The disposal of radioactive substances, wastes and/or by-products derived from nuclear
power generation, scientific research, industrial waste, military operations and other
forms of nuclear testing creates significant contamination risks to the marine
environment, as well as human health. 247 Radioactive wastes can become an even
greater environmental concern if they are not appropriately disposed of. The former
Soviet Union had been known to routinely dump and discharge large quantities of solid
and liquid radioactive wastes, including nuclear submarine reactors, directly into the
oceans (e.g. the Arctic Ocean and the Sea of Japan). 248 This is likely to have significant
impacts on the nearby ecosystems considering radioactive material can persist in marine
ecosystems and pose a serious long-term threat to marine biodiversity due to the
damaging effects of radioactivity. 249 Radioisotopes from radioactive wastes generally
behave in the same manner as the stable isotopes of the corresponding elements, and
can enter and contaminate the biogeochemical cycles and the marine food webs.
Furthermore, anthropogenic radioisotopes can accumulate within marine organisms and
subsequently be transferred between marine organisms and biomagnified within
ecosystems through trophic interactions. 250

4.2.3.5 Vessel-source Pollution
The accidental or incidental (for operational purposes) release of contaminants from
vessels constitute another significant source of marine pollution, and can contribute to
each of the other aforementioned causes of pollution. 251 The incidental releases of
petroleum-based fuel as a result of vessel operation constitute a diffuse source of oil
pollution, while sewage, bilge waters, ballast waters, waste matters and/or other
chemicals may be accidentally or intentionally discharged during routine vessel
operations. 252
Any unprotected surface (such as the hull of vessels, turbines and drainage pipes) in the
oceans will inevitably be subject to fouling by marine organisms such as barnacles,
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tubeworms and algae. Fouling on the hull of vessels increases friction, thus causing
vessels to lose speed or consume more fuel to maintain speed. The use of antifouling
paints which contain active toxic ingredients such as copper and tributyltin (TBT) to
inhibit the settlement of fouling organisms on vessels and docks presented a serious
threat to marine biodiversity. 253 Antifouling paint prevents fouling by releasing toxic
substances that will kill any settling organisms. Consequently, ports and marinas where
antifouling paint is extensively used, or places with concentrated traffic of vessel with
antifouling protection tend to be denuded of animal life. 254 While copper is toxic to
marine invertebrates in its ionic form, it readily forms complexes with organic matter
which reduces its toxicity. By comparison, TBT is much more lethal to most marine
organisms, especially filter-feeding marine invertebrates such as barnacles, oysters and
other shellfish, and generally degrades very slowly to less toxic forms. 255 As such, TBT
is more persistent in the marine environment, which means TBT-based paint is more
effective than copper-based paint. However, this also means TBT has greater capacity to
cause more serious and more prolonged marine pollution. 256 The use of TBT is being
phased out around the world, 257 and has been banned in most Australian states since
1988. 258 It is now banned in all states in Australia following the commitment made by
the federal Government under Australia’s Oceans Policy to prohibit the use of TBT on
all vessels painted in Australian docks by 2006. 259
Shipping can also be a significant cause of biological pollution of the marine
environment, in the form of bioinvasions, through the accidental release and
introduction of exotic and potentially invasive species, pathogens and microbes. 260
Unintentional introduction of exotic species is typically facilitated through ballast
waters, bilge waters, or fouling on the hulls of vessels. The introduction of exotic
253
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species, which can be intentional or unintentional, is itself a major threat to marine
biodiversity, and is discussed in the next section.

4.2.4 Introduced Species
The biological invasion of exotic species is not an exclusively human-induced
phenomenon. 261

Species, especially species with planktonic larval phases, are

constantly seeking to colonise any new and suitable environments. This is the primary
mechanism through which newly available habitats become colonised, thus allowing
ecosystems to evolve over time. However, the capacity to translocate and introduce
foreign species to new parts of the world is becoming an increasingly serious threat to
marine ecosystems as deliberate human actions and increased global shipping activities
continue to knowingly and unknowingly facilitate the non-natural transfer of species. 262
In North America alone, at least 374 cases of invasion by introduced invertebrates or
algae have already been reported. 263 When a species is translocated to a foreign marine
ecosystem, it may perish, adapt and integrate into the local community, or if conditions
are favourable, it may flourish and overwhelm native species. 264 It is the latter scenario
that has the potential to create enormous ecological devastation and pose significant
threats to marine biodiversity. 265 The overabundance and dominance of foreign species
(also commonly referred to as exotic, alien or invasive species), in the absence of
natural predators, can outcompete and subsequently suppress or displace existing
communities of native species. However, it is the uncertain long term ecological and
economic ramifications of hybridisation, and the capacity to transform native habitats
that make introduced species a potentially serious threat to marine ecosystems and
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marine biodiversity. 266 An introduced species is only considered a pest species if it
adversely affects the ecology of the host ecosystem. This is because while an introduced
species may be perceived as an invasive pest when released into a new environment, it
may in fact be considered threatened and subject to protection in its native
environment. 267
Due to practical limitations, the detection and identification of potential invasive species
tends to focus more on macro-organisms that are more conspicuous. Exotic microbial
organisms are similarly threatening but are comparatively more difficult to detect and
identify. 268 To complicate matters further, the effects of introduced species on
biodiversity are often difficult to ascertain, as the extent of impact may be exacerbated
by, intermixed with or concealed by that of other threatening processes such as
overexploitation, pollution and climate change. 269 However, the impacts of introduced
species are not always detrimental. While introduced species can interfere and alter
existing local ecology, 270 their presence can sometimes enhance rather than diminish
local biodiversity. 271 The presence of invasive species such as Asiatic clams 272 and
zebra mussels 273 have been reported to enhance water quality, as they are very effective
in filtering suspended particulates out of the water column. The increased water clarity
also improves light penetration, thus fostering propagation of submerged vegetation,
which in turns provides critical habitats. Increases in submerged vegetation cover
ultimately resulted in parallel increases in the abundance of fish, aquatic invertebrates
and water birds. 274
The temporal heterogeneity of natural systems is a critical factor when assessing the
impacts of invasive species on ecosystems. Marine ecosystems are in a constant state of
266
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flux, where favourable habitats are continuously and opportunistically being sought and
colonised by the arrival of new propagules. As such, species composition will inevitably
change over time in all environments. 275 A snapshot of the current ecological
assemblages is unlikely to match the prevailing assemblages from a more distant past.
Therefore, the issue concerning introduced species is ultimately an issue concerning the
extent to which anthropogenic forces mediate or hasten the larval dispersal and
settlement processes that lead to introduction.
The introduction of exotic species can be conveniently divided into two broad
categories, depending on whether the introduction was deemed intentional or
unintentional. 276

4.2.4.1 Unintentional Introduction
Most exotic species are introduced unintentionally. While exotic marine species may be
misdirected and accidentally introduced by natural agents, such as winds, storms and
tidal waves, shipping related activities remain the most prevalent cause of incidental
translocation of marine organisms 277 around the world. 278 There are numerous examples
worldwide of the catastrophic consequences of the unintentional introduction of exotic
species. 279 The introduction of zebra mussel from Europe to the United States via
ballast water escalated into an invasive proliferation in the Great Lakes, 280 while the
comb jelly Mnemiopsis leidyi became a pest species upon its introduction from

275

DG Sprugel, ‘Disturbance, equilibrium and environmental variability: What is natural vegetation in a
changing environment?’, Biodiversity and Conservation, vol. 58, 1991, pp. 1-18.
276
Sindermann, Coastal pollution: Effects on living resources and humans, p. 105.
277
Marine organisms that are commonly found carried in ballast water include diatoms, dinoflagellates,
protozoans, copepods, nematodes, the planktonic larvae of any marine species, and a vast array of
microbial organisms.
278
CEL Ferreira et al, ‘Ship hulls and oil platforms as potential vectors to marine species introduction’,
Journal of Coastal Research, vol. 39, no. Special Issue, 2006, pp. 1341-1346; Flagella et al, ‘Shipping
traffic and introduction of non-indigenous organisms: Study case in two Italian harbours’, pp. 947-960;
MM Flagella and AA Abdulla, ‘Ship ballast water as a main vector of marine introductions in the
Mediterranean Sea’, Journal of Maritime Affairs, vol. 4, no. 1, 2005, pp. 95-104; KR Hayes and C Sliwa,
‘Identifying potential marine pests - a deductive approach applied to Australia’, Marine Pollution Bulletin,
vol. 46, 2003, pp. 91-98.
279
See Bax et al, ‘Marine invasive alien species: a threat to global biodiversity’, pp. 313-323; See also
Valiela, Global Coastal Change, Chapter 10 Introduction of exotic species.
280
GESAMP (IMO/FAO/UNESCO-IOC/WMO/WHO/IAEA/UN/UNEP) and Advisory Committee on
Protection of the Sea, A sea of troubles, p. 13.

189

Chesapeake Bay into the Black Sea. 281 The aquatic weed Caulerpa taxifolia is a fast
growing and rapid colonising macroalga that has already been declared a noxious
aquatic weed in many parts of Australia, including NSW. 282 The proliferation of this
exotic macroalga in the waterways can drastically alter the structure and composition of
benthic communities. 283
The discharge of ballast water, a standard practice in shipping, is one of the primary
causes of unintentional introduction of marine flora and fauna into foreign coastal
marine ecosystems. 284 The introduction of exotic marine species via ballast water has
long been recognised as a major threat to international biosecurity. 285 Australia has 72
international ports with exposure to transported ballast water from some 300 foreign
ports. 286 Approximately 60 million tonnes of ballast water are discharged into the
waters around Australian ports each year and it has been estimated that more than 100
species of marine organisms have been introduced by ballast water. 287
Unladen tankers or cargo ships carry ballast water for stability and to ensure the
propellers remain submerged. Ballast water is usually taken onboard at the port of
origin prior to the commencement of voyage. It is at this point that marine organisms
indigenous to the local port are unwittingly taken onboard. Some but not all of the
individuals or species will perish during the voyage. 288 Upon reaching the destination
port, where the tanker or cargo ship is to be reloaded, the ballast water is discharged
thus releasing any potentially harmful exotic marine organisms that were present in the
ballast water into the new environment. 289 Only a small percentage of the introduced
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species will survive in the new environment. 290 While some of the introduced species
will remain benign and harmless, some may transform native habitats, and/or
outcompete or prey upon native species, thus becoming ‘pest’ species and a threat to
biodiversity, as well as the local fisheries and aquaculture. 291 With favourable
conditions and the lack of natural predators, introduced marine species can displace
native species by competing for the resources and ecological niches that are otherwise
more readily available to native species. 292 In the process, they may alter the physical
environment, or even become the new dominant predators, 293 and their impacts may not
become visible until after they have become prolific. 294
In addition to the obvious threat of biological invasions, the introduction of exotic
species can also lead to the introduction and proliferation of foreign diseases and
pathogens. 295 Outbreaks of diseases and pathogens have the potential to decimate
populations or restructure marine communities. 296 The exact extent of ecological and
the consequent economic impacts attributable to introduced marine species from ballast
water is difficult to quantify, even though the devastating impacts of exotic diseases and
pathogens on land are well documented throughout recorded history. 297

The

significance of the problem associated with ballast water is likely to intensify with the
construction of new ports around the world, increases in ship sizes and the volume and
frequency of global shipping movements (therefore the amount of ballast water), and
shortened lengths of voyages (therefore greater chance of survival by marine organisms
within the ballast water).
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Apart from ballast water, there are other vectors in which foreign species may be
unintentionally transported and introduced. 298 Many exotic species readily enter foreign
coastal environments as ‘hitchhikers’ inside or on the shells of bivalves, particularly
oysters, in commercial shipments. 299 Drifting marine debris also provide a potential
vector for the transportation and introduction of foreign organisms. 300 Fouling on the
hull of vessels is another major pathway for unintentional introduction of potentially
invasive organisms. 301 Aquaculture and mariculture have also been identified as sources
of unintentional introduction of non-native species. 302 Farmed or genetically modified
individuals may be accidentally released, or escape from holding pens or enclosures into
the adjacent waters. 303
Feral animals, which may have been released either intentionally or unintentionally,
have also been implicated as a significant threat to marine biodiversity through
predation or disturbance to the coastal nesting sites of endangered or vulnerable marine
species such as sea turtles and seabirds. Feral cats, foxes and pigs are known to dig up
turtles nests, and could have contributed to the decline of loggerhead turtle numbers in
Queensland. 304 European red foxes, in particular, have since been identified and listed
as a key threat to green turtles and a potential threat to leatherback turtles in
Australia. 305

4.2.4.2 Intentional Introduction
The deliberate translocation or the intended proliferation of species, particularly food
crops, to foreign environments featured prominently and frequently throughout the
298
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history of human existence. 306 The intentional introduction of exotic fauna and flora are
typically driven by commercial motives. Species that are knowingly introduced usually
possess certain desirable characteristics or properties (such as greater biomass or faster
growth rates to boost yields) that meet particular needs or requirements, meet demands
in aquarium trades, 307 or can be utilised as biological controls. 308 In many instances,
intentionally introduced species are of paramount importance to agriculture and forestry
in the terrestrial context, and aquaculture and mariculture in the marine context. 309
Introduced species yielded more than 98 per cent of the harvest food in the USA, 310
while exotic species in New Zealand are responsible for generating more than 95 per
cent of the country’s export earnings. 311
Despite the apparent benefits to some sectors of the primary industry, the introduction
of exotic species can frequently result in the displacement or replacement of native
species. San Francisco Bay, on the west coast of the USA is one of the most studied
sites that have been heavily subjected to the anthropogenic introduction of exotic
species, where approximately 234 exotic species have been recorded within the
estuary. 312 Many non-indigenous species of bivalves and fish were deliberately
introduced to San Francisco Bay to enhance commercial fisheries harvests. 313 Most of
these introduced species readily outcompeted and subsequently displaced native species
to become the most dominant and prominent species. The introduced eastern oysters
(Crassostrea virginica) and Pacific oysters (Crassostrea gigas) overwhelmed native
oysters (Ostrea lurida), 314 while the native bent-nose clams (Macoma nasuta)
diminished following a succession of deliberate introductions, that eventually saw the
non-indigenous Asiatic clams (Potamocorbula amurensis) becoming the dominant
benthic mollusc in San Francisco Bay. 315 Similarly, native species of salmon were
outcompeted by the successful colonisation of the introduced American shad, and the
306
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striped bass, which were more tolerant to increased turbidity caused by coastal mining
and erosion. In NSW, the introduction of the faster growing Pacific oysters
overwhelmed the slower growing but more commercially valuable Sydney rock oysters
to become the most dominant species.
Aquaculture is another major cause of intentional introduction of exotic species. In
aquaculture, the use of foreign species is sometimes preferred over native species
simply on the basis of superior or faster yields. However, intentional introductions can
also facilitate unintentional introductions, as a wide array of parasitic, epiphytic and
other fouling species associated with the intentionally introduced organisms may be
inadvertently transported and released. 316

4.2.5 Climate Change
Stochastic climate-driven perturbations, particularly those triggered by global climate
change can have pronounced impacts on marine habitats and ecological communities. 317
Major natural disturbance such as storms, cyclones and ENSO (El Nino-Southern
Oscillation) events can generate extreme weather conditions capable of causing
significant impacts to marine ecosystems and habitats. For example, recurrent cyclonic
events routinely wiped out up to 100 per cent of the coral cover near Heron Island on
the Great Barrier Reef, 318 while the widespread occurrences of mass coral bleaching in
1998 coincided with sea surface temperature anomalies caused by the onset of a
particularly strong ENSO event. The impacts of such climate-driven perturbations on
marine biodiversity can manifest in changes in marine biogeography, 319 whereby
significant changes to species abundance, distribution and community composition are
primarily driven by, inter alias, the loss of species that are less tolerant to drastic
316
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environmental changes, and the loss of critical coastal habitats. 320 In some instances,
this is coupled with the occurrence of more frequent, extreme and unpredictable
meteorological and oceanographic events, which may be linked to the onset of global
warming.
While climate change is fundamentally a phenomenon driven by the interactions of a
number of natural environmental processes, 321 it is the accelerated rate of climate
change attributable to human interference that has been identified as a major cause of
threats to marine biodiversity. 322 Adding to the complexity is the fact that there are
uncertainties over the likely extent, nature and magnitude of the probable impacts of
global climate change on marine ecosystems. 323 Some of the more prominent and direct
effects of climate change which are likely to have a negative impact on marine
biodiversity will now be examined.

4.2.5.1 Sea level rise
The issue of sea level rise has always been closely associated with the phenomenon of
global warming. This is not surprising given the fact that global warming is the primary
agent responsible for triggering many of the possible mechanisms that are capable of
causing sea level rise. 324 Mechanisms that are accelerated by human-induced global
warming include thermal expansion of the volume of seawater, recession of polar ice
caps and the melting of glaciers. While the magnitude of rise varies across different
spatial and temporal scales, an estimate of the average rate of sea level rise is
approximately 1-2 mm per year. 325 Significant proportions of the world’s coastlines
have already been, or are likely to be, exposed to the impacts of sea level rise.
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Low-lying coastal areas with dense human populations are particularly vulnerable.
Coincidentally, many of the world’s major cities are located along low-lying shorelines.
Many facets of the supposed threat caused by rising sea level to marine biodiversity
relates to the potential loss of coastal habitats. 326 In most cases, rising sea level can
increase the risk of exposure to sedimentation and accelerate the rate of coastal
erosion, 327 both of which have been identified as threats to marine biodiversity (see
4.2.2.3).
Rising sea levels can result in significant changes to the coastal landscape. It has been
estimated that more than 70 per cent of the world’s beaches are retreating due to sea
level rise. 328 The extent of threat depends greatly on the ability of coastal ecosystems
and their associated habitats to adjust to or keep up with the rate of sea level rise. In the
absence of disturbance, the natural rate of vertical accretion by coral reefs generally
exceeds that of the rate of sea level rise.329 Coastal wetlands, mangrove forests and salt
marshes respond to inundation due to rising sea level by retreating inland. 330 Such
landward shift is also complicated by other factors such as topography, hydrology and
sediment transport. For example, the landward shift of mangrove and marshes prompted
by rising sea level is only possible in the presence of suitable topography. Steep slopes
or coastal escarpments would effectively halt any landward colonisation beyond certain
thresholds, thus limiting adaptive capacities to sea level rise. Coastal wetlands that are
deprived of steady supplies of water and sediment due to interception by artificial
barriers such as dams further upstream are unlikely to adjust to rising sea level.
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4.2.5.2 Elevated Sea Surface Temperature
The one of the longer-term impacts of climate change is manifested in the form of
changes to prevailing climatic conditions. Disturbances to the balance between the
heating and cooling of the Earth’s atmosphere, such as those caused by the atmospheric
accretion of greenhouse gases from anthropogenic origins, can have serious climatic,
and consequently ecological, implications, including shifts in global wind patterns and
oceanographic circulations. 331 While the perception of such environmental changes as
either beneficial or detrimental is largely a value judgement, there is no denying that
climate change has already triggered significant ecological shifts and adjustments. 332
There have been numerous observations linking changes in the biological and physical
environments (both marine and terrestrial) to the ascending trends in global
temperatures, with the retreating of ice caps and ice sheets in the polar regions typically
attracting most of the attention. 333 The thawing of the permafrost 334 and the altitudinal
shift of alpine tree lines 335 are expected to have subtle impacts on the availability of
habitats. The poleward expansion of some species and adjustments in the seasonal
timing of the occurrence of critical life history stages and fundamental ecological
functions are likely to have some influence on regional biodiversity, as well as species
distribution and community composition. 336 The poleward expansion of species may
also include diseases and pathogens.
Coral reefs worldwide are becoming increasingly exposed to the adverse effects of
climate change, because one of the outcomes of altered climatic conditions is the
anomalous increases in global sea surface temperature. 337 Elevated sea surface
temperature induced by atmospheric changes associated with global climate change has
331
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been widely speculated as a primary cause of coral bleaching. 338 Corals tend to occur in
environments with benign, stable conditions and very little fluctuations in temperature.
Until more recently, sea surface temperature in the tropics have varied, on average, by
less than two degrees Celsius over the past 18,000 years. 339 As a result, corals are
generally very sensitive to changes in sea temperature, especially to unaccustomed
elevations in sea surface temperature. 340 The onset of global warming effectively means
the thermal thresholds of corals are more routinely surpassed, resulting in more frequent
occurrence of bleaching events. 341 Recovery from any form of disturbance is generally a
slow process. While corals and other marine fauna are capable of adapting to higher
temperatures, it is a similarly slow process, which may or may not be able to match the
rate of climate change. Mass coral bleaching events, when combined with the loss of
coastal habitats due to the aforementioned sea level rise, have the potential to
significantly alter local biological assemblages, which will in turn affect marine
biodiversity. 342 However, the full extent of the impact is often obscured by the fact that
despite the apparent large scale degradation, there have been no known cases of
extinction of modern coral species.343

4.2.5.3 Increased ultraviolet radiation
Changes to atmospheric conditions, such as the depletion of the ozone layer in the
stratosphere, are also likely to cause an increase in the level of ultraviolet (UV)
radiation to which the Earth’s surface is exposed, and the depth to which it penetrates
into the seawater column. Intensified exposure to UV radiation can directly affect the
productivity of marine ecosystems due to damaging effects on marine plants and
phytoplankton which are critical components of the marine food web. 344 Atmospheric
338
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ozone acts as a key filter that prevents hazardous level of UV from reaching the Earth’s
surface. While the responses of biological organisms to UV radiation is highly variable
(depending on the species, duration of exposure, intensity of radiation and other
environmental parameters), increased exposure to UV radiation is known to be
detrimental to intracellular processes. 345 As such, organisms such as corals are
vulnerable to prolonged and intensified exposure to UV radiation. 346 There is
experimental evidence to suggest likely linkages between UV exposure and coral
bleaching. 347 Given that corals are the fundamental components of reef ecosystems,
which are capable of supporting high diversity and productivity, mass mortalities due to
bleaching constitute potential losses of critical marine habitats and biodiversity.

4.2.5.4 Ocean Acidification
The phenomenon of ocean acidification is intrinsically related to carbon dioxide. 348
Carbon dioxide is the most prominent of all greenhouse gasses. Changes in the
concentrations of carbon dioxide in the global atmosphere also have the subsequent
effect of shifting the chemical equilibria in seawater. The significance of such shift in
chemical equilibrium is the resultant change in the acidity of surface seawater, since the
concentration of dissolved carbon dioxide changes proportionally to the partial pressure
of atmospheric carbon dioxide gas. 349 This means an increase in atmospheric
concentrations of carbon dioxide will inevitably lead to an increase in the amount of
dissolved carbon dioxide in the ocean. 350 Increased concentrations of carbon dioxide
will readily force the dissolution of calcium carbonate compounds (which are used by
calcareous organisms for the production of shells and/or skeletons) to produce weak
acid through the formation of bicarbonate ions HCO3− in order to re-establish

on coastal marine ecosystems: An overview’ in JJ Beukema et al (eds), Expected effects of climatic
change on marine coastal ecosystems, 1990, pp. 195-210.
345
Thorne-Miller, The Living Ocean, p. 35.
346
Smith and Buddemeier, ‘Global change and coral reef systems’, p. 102.
347
DF Gleason and GM Wellington, ‘Ultraviolet radiation and coral bleaching ‘, Nature vol. 365, 1993,
pp. 836-838.
348
See O Hoegh-Guldberg et al, ‘Coral reefs under rapid climate change and ocean acidification’,
Science, vol. 318, 2007, pp. 1737-1742.
349
R Cicerone et al, ‘The Ocean in a High-CO2 World’, Oceanography, vol. 17, no. 3, 2004, pp. 72-78;
JM Guinotte and VJ Fabry, ‘Ocean acidification and its potential effects on marine ecosystems’, Annals
of the New York Academy of Sciences, vol. 1134, 2008, pp. 320-342.
350
JA Kleypas et al, ‘Geochemical consequences of increased atmospheric carbon dioxide on coral
reefs’, Science, vol. 284, 1999, pp. 118-120.
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equilibrium, 351 subsequently causing a lowering of pH. The degree of acidification
depends on the temperature and salinity of the water. Under normal conditions, the pH
of seawater is usually very strongly buffered and natural fluctuations in the past 300
million years have not exceeded 0.6 pH units. 352 Any significant increase in acidity is
likely to have adverse biological effects, although the extent of biological impact will
vary between different organisms, depending on the tolerance and the response of the
exposed organisms to the changes in conditions. 353 Greater availability of carbon
dioxide could favour the growth of photosynthetic plants, while the decreased supply of
calcium carbonate will affect coralline algae and corals that rely on deposition of the
calcium carbonate to construct their skeletal infrastructures. 354

The ecological

ramification lies in the diminished capacity for reef-building, which will compromise
the integrity of highly productive and diverse reef ecosystems, and jeopardise the reef’s
ability to keep up with sea level rise. 355

4.3 Conclusion
The marine environment is subject to a wide range of threats, most of which are
attributable to anthropogenic sources and all have the potential to either directly or
indirectly affect marine biodiversity. The 20 key threats to marine biodiversity
identified in this chapter are grouped under five generic classes of threats.
Overexploitation and the destruction of habitats are the two classes of threat that have
the most direct and immediate impacts on marine biodiversity. The adverse effects of
pollution and invasive species on marine biodiversity tend to take longer to manifest
and simple cause-effect relationships often cannot be established due to complexity of
trophic and competitive interactions. Climate change is the only class of threat in which
the adverse effects on marine biodiversity are the consequences of natural processes,
even though the mechanism that triggers the onset of change climate is largely
human-induced. Most of the threats discussed in this chapter are encountered in NSW,
although some threats (such as coastal development and the discharge of stormwater
Le Chatelier’s principle. Ca2+ + 2HCO3− ⇌ CaCO3 + H2O + CO2
K Caldeira and ME Wickett, ‘Anthropogenic carbon and ocean pH’, Nature, vol. 425, 2003, pp. 365.
353
See Guinotte and Fabry, ‘Ocean acidification and its potential effects on marine ecosystems’, pp.
320-342; U Riebesell, ‘Acid test for marine biodiversity’, Nature, vol. 454, 2008, pp. 46-47.
354
Kleypas et al, ‘The future of coral reefs in an age of global change’, pp. 426-437; Kleypas et al,
‘Geochemical consequences of increased atmospheric carbon dioxide on coral reefs’, pp. 118-120.
355
Cicerone et al, ‘The Ocean in a High-CO2 World’, pp. 72-78; Hoegh-Guldberg et al, ‘Coral reefs
under rapid climate change and ocean acidification’, pp. 1737-1742.
351
352
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and sewage) are more prevalent than the others (such as mining and vessel strike),
depending on the effectiveness of the preventive measures or abatement strategies, if
any, that have been adopted. Threats that are currently not prevalent in NSW, such as
the various threats associated with climate change, may become more significant and
widespread with time if their anthropogenic triggers of threat continue unabated.
An important outcome of the discussion on threats is the recognition that many of the
identified threats to marine biodiversity are intertwined. It is not uncommon for a
particular threat to manifest as the result of other threat(s), or to cause the onset of other
threat(s). For example, overfishing can lead to the depletion of fish stocks, and some
fishing methods (such as bottom trawling) can lead to the destruction of habitats, while
aquaculture can act as the catalyst for habitat loss, water pollution and the introduction
of invasive species. This further highlights the interconnectedness of marine systems
and reaffirms the notion that it may not always be possible to address individual threats
independently or in isolation.
The causes and consequences of most of the identified threats (with the possible
exception of climate change), are generally well understood, and in some instances,
various technological, economic, social and political measures or tools (such as bycatch
reduction devices, the buy-back of commercial fishing licences, and fishing closures)
may have already been adopted to help address or prevent these threats. The use of
MPAs is one of the key measures that have been adopted in NSW (and many parts of
the world) to address the threats to marine biodiversity. As such, one of the ways in
which the adequacy of MPAs as a tool for marine conservation can be gauged is by
examining the capacity of MPAs to address threats (or the activities responsible for the
threats) to marine biodiversity. The extent to which each of the threats discussed in this
chapter can be addressed will be the basis upon which the adequacy of each of the three
types of MPA in NSW will be assessed in Chapter 5 and the ensuing case studies.
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CHAPTER 5:
THE ROLE OF MARINE PROTECTED AREAS IN
ADDRESSING THE THREATS TO
MARINE BIODIVERSITY

5.1 Introduction
One of the ways in which the value of marine protected areas (MPAs) can be gauged is
in terms of the extent of their contribution towards marine conservation. The term
‘marine protected area’ carries a certain connotation which inherently implies some
degree of connection with conservation. Many of the perceived benefits generated by
MPAs (as identified and discussed in Chapter 2) are essentially the consequences of the
active conservation and management of marine ecosystems facilitated by MPAs to
counter the various threats to the integrity of marine ecosystems. This means the range
and the magnitude of benefits that MPAs are likely to deliver will ultimately depend on
the degree to which MPAs are capable of addressing the various threats to marine
biodiversity and marine ecosystems. The degree of adequacy in which each of the
threats identified in the previous chapter is addressed by the different types of MPA in
NSW is therefore the focus of the analyses provided in this chapter.

5.2 Addressing Threats to Marine Biodiversity through Marine
Protected Areas
All five categories of threats to marine biodiversity identified in the previous chapter are
either directly caused by, or exacerbated by human activities. As such, the assessment of
the adequacy of MPAs as a tool for marine conservation is essentially an assessment of
the adequacy in addressing perceived threats to marine biodiversity, which is ultimately
concerned with the management of the impacts of human activities. The purpose of this
chapter is to provide analyses of adequacy with respect to the capacity in which the
different types of MPA in NSW can be utilised to address the different threats to marine
biodiversity. The outcomes of the ensuing analyses of adequacy will help to establish
how the different types of MPA in NSW can be utilised to address each of the threats
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identified in Chapter 4, and whether the contributions made by MPAs can be readily
substituted with other legal instruments or environmental measures.

5.2.1 Unsustainable Exploitation
One of the many advocated benefits of MPAs is that they have the capacity to prohibit
or regulate unsustainable exploitation of living marine resources within a spatially
defined area, and in the process minimise the risks of extinction and any consequent
loss of marine biodiversity. The capacity to deal with unsustainable exploitation can
vary between different types of MPA, and between the different zones within an MPA.
This is because different levels of regulation may be imposed in different MPAs, or in
different zones within the same MPA. 1 Furthermore, depending on the laws under
which a particular MPA is created and managed, the regulatory provisions that are
enforceable within that MPA may apply differently to different categories of marine
biota. 2 Adding to the complexity is the fact that the definition of ‘animal’ can vary
between different NSW legislation, depending on whether animals that are classified as
‘fish’ under fisheries laws are included in the definition. The meaning of ‘fish’, as
defined in the legal context under the Fisheries Management Act 1994, generally
applies to any marine, estuarine or freshwater fish and any other aquatic animal life
(including aquatic molluscs, crustaceans, echinoderms and polychaetes) at any stage of
their life history, but excludes whales, mammals, reptiles, birds and amphibians. 3 It is
the partitioning of ‘fish’ from ‘animal’ in some of the MPA-related laws that invariably
creates the apparent differential coverages in protection between the different types of
MPA. 4 Ultimately, how, and to what types of animals or plants the regulatory
provisions of MPAs may be applied will be the key factor in assessing the degree of
adequacy of different MPAs in addressing the threats relating to overexploitation.

1

A detailed discussion of the different types of MPA in NSW is provided in Chapter 3.
For example, with respect to provisions relating to the protection of wildlife, the Marine Parks Act
1997 (under which marine parks are created and managed) applies to all animal life other than human, the
National Parks and Wildlife Act 1994 (under which national parks or nature reserves containing marine
components are created and managed) applies to all animals that are not defined as ‘fish’ in accordance to
section 5 of the Fisheries Management Act 1994, while the Fisheries Management Act 1994 (under which
aquatic reserves are created and managed) only applies to fish.
3
Fisheries Management Act 1994 (NSW) s 5.
4
See Chapter 3.3.4.2.
2
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5.2.1.1 Overexploitation of fisheries resources
The alleviation of fishing pressure is the key to the recovery of overexploited fish
stocks. 5 This usually requires management strategies that are reinforced with some form
of legislative intervention, typically in the form of prohibitions or restrictions on the
taking of fish, especially the commercial harvesting of fish. One such strategy is the
creation of MPAs, which is expected to provide an effective solution to the problem of
overfishing. 6 This is generally achieved by imposing strict prohibitions and/or
restrictions on fishing activities within spatially defined areas or zones. In NSW, the
levels of prohibition or restriction imposed on fishing vary between the different types
of MPA, as well as between the different zones, if any, within individual MPAs. Such
prohibitions and restrictions are generally embedded within the provisions of the
relevant Acts and regulations corresponding to each of the three types of MPA in NSW.
(a) Marine Parks
The ability to impose prohibitions and restrictions on fishing activities in all NSW
marine parks is provided by the regulatory provisions prescribed in the Marine Parks
Regulation (Zoning Plans) 1999. As specified in the Marine Parks Act 1997, the Marine
Parks (Zoning Plans) Regulation 1999 can make provisions with respect to the
regulation or prohibition of activities (which may include fishing) within marine parks, 7
as well as specific prohibitions or regulations regarding the taking of animals from
marine parks. 8 How ‘animal’ is defined is therefore an important factor in determining
if, and how, the regulatory provisions of marine parks may be applied to fishing
activities, and whether they can provide the necessary means to address the threat of
overfishing. The definition of ‘animal’ under the Marine Parks Act 1997 includes fish, 9
which means fishing activities can be, and are, regulated inside marine parks.

5

Roberts and Hawkins, Fully-protected marine reserves: A guide, pp. 28-30.
See Gell and Roberts, The fishery effects of marine reserves and fishery closures, pp. 17-18; Alban et al,
Economic analysis of marine protected areas: A literature review, pp. 4-5; Ward et al, The role of marine
reserves as fisheries management tools: A review of concepts, evidence and international experience, pp.
8-13.
7
Marine Parks Act 1997 (NSW) s 17(b).
8
Marine Parks Act 1997 (NSW) s 17(c).
9
The definition of ‘animal’, as provided in section 4 of the Marine Parks Act 1997 with respect to the
regulatory provisions that are enforceable inside marine parks, encompasses all animal-life (other than
human), whether vertebrates or invertebrates, and therefore include fish.
6
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Different levels of restriction on fishing activities are imposed in each of the four types
of zones that may be designated within a marine park. 10 Additional prohibitions or
restrictions that are specific to a particular marine park (or particular zones of a
particular marine park) may also be imposed in accordance with the provisions of the
zoning plan of the relevant marine park. 11 The zoning plan for each marine park can
even specify fish species that may be taken (and the methods and circumstances under
which they may be taken), 12 or those that are under protection and therefore cannot be
taken from the marine park. 13
The sanctuary zone of a marine park provides the highest level of protection because it
only allows activities that do not involve the harming (actual or attempted) of animals
or plants, or the disturbance of natural habitats or cultural features, unless with the
consent (in the form of a written permit) 14 of the relevant Ministers. 15 While it is not
explicitly stated that fishing is prohibited in the sanctuary zone, the fact that the
definition of ‘harm’ under the Marine Parks (Zoning Plans) Regulation 1999 clearly
includes the ‘taking of animals’ 16 and ‘animal’ under the Marine Parks Act 1997
includes fish, implies that all forms of fishing would also be prohibited. Failure to
adhere to the prohibition can result in prosecution by marine park rangers. In 2009, the
two fishermen prosecuted for illegally fishing in the Fly Point-Corrie Island Sanctuary
Zone of the Port Stephens-Great Lakes Marine Park were ordered to pay a total of
10

See Marine Parks (Zoning Plans) Regulation 1999 (NSW) cll 1.11, 1.15 for restrictions inside
sanctuary zone; cl 1.17 for restrictions inside habitat protection zone; cl 1.20 for restrictions inside
general use zone; cl 1.23 for restrictions inside special purpose zone; cll 1.25, 1.30, 1.39 for general
restrictions.
11
The zoning plans for each individual marine parks in NSW are contained in the Marine Parks (Zoning
Plans) Regulation 1999 (NSW) Part 2 (Solitary Islands Marine Park Zoning Plan); Part 3 (Jervis Bay
Marine Park Zoning Plan); Part 4 (Lord Howe Island Marine Park Zoning Plan); Part 5 (Cape Byron
Marine Park Zoning Plan); Part 6 (Port Stephens-Great Lakes Marine Park Zoning Plan); Part 7
(Batemans Marine Park Zoning Plan).
12
Marine Parks (Zoning Plans) Regulation 1999 (NSW) Part 4 – Lord Howe Island Marine Park Zoning
Plan, Table A-C; Part 5 – Cape Byron Marine Park Zoning Plan, Tables B-C; Part 6 – Port
Stephens-Great Lakes Marine Park Zoning Plan, Tables B-C; Part 7 – Batemans Marine Park Zoning Plan,
Tables B-C.
13
Marine Parks (Zoning Plans) Regulation 1999 (NSW) Part 2 – Solitary Islands Marine Park Zoning
Plan, cl 2.2; Part 3 – Jervis Bay Marine Park Zoning Plan, cl 3.2; Part 4 – Lord Howe Island Marine Park
Zoning Plan, Table D.
14
Marine Parks Regulation 2009 (NSW) cl 12.
15
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 1.11.
16
According to the definitions provided in Clause 1.3 of the Marine Parks (Zoning Plans) Regulation
1999, “harm” means:
(a) in the case of any animal--take, interfere with, injure or otherwise harm the animal, or
(b) in the case of a plant--gather, cut, pull up, destroy, poison, dig up, remove, injure or
otherwise harm the plant (or any part of it).
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$2,651 in fines and costs; 17 while a fisherman was fined $10,000 (the maximum penalty
that could have been imposed in this case was $20,000) by the Narooma Local Court for
illegally fishing in the Bullengella Lake-Corunna Lake Sanctuary Zone of the Batemans
Marine Park. 18 The only specific reference to fishing-related restrictions in the
sanctuary zone is found in the clause that prohibits the taking of fish “from a mooring,
or any vessel attached to a mooring”, in the sanctuary zone of a marine park. 19
The habitat protection zone has similar protective measures in place as the sanctuary
zone, except consent in the form of a permit for some forms of commercial fishing may
be granted by the relevant Ministers, provided they are carried out in an ecologically
sustainable manner and without causing significant impacts on fish populations, or
under one of the circumstances specified in the Marine Parks (Zoning Plans)
Regulation 1999. 20 The types of fishing activities that are generally not prohibited in
habitat protection zones are confined to non-commercial fishing. 21 All permissible
fishing activities must still comply with any additional restrictions that may be imposed
under the zoning plans of individual marine parks. 22
The regulation of all permissible fishing activities in the general use zone(s) of any
marine park is subject to the conditions or restrictions (which may be in the form of
general permissions or prohibitions that are applicable to the entire marine park, 23
and/or permissions or restrictions that are specific to the general use zone 24 ) imposed by

17

NSW Marine Parks Authority online News Release 5th June 2009: ‘Court fines fishers for Marine
Sanctuary breach’, available at: <http://www.mpa.nsw.gov.au/mr-05-06-09.html>
18
NSW Marine Parks Authority online News Release January 16th, 2009: ‘Commercial fisherman fined
$10,000 for fishing in marine park sanctuary zone’, available at:
<http://www.mpa.nsw.gov.au/mr-16-01-09-2.html>
19
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 1.15.
20
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 1.16(2).
21
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 1.17.
22
Marine Parks (Zoning Plans) Regulation 1999 (NSW) Part 2 – Solitary Islands Marine Park Zoning
Plan, cll 2.11-2.13, 2.15; Part 3 – Jervis Bay Marine Park Zoning Plan, cl 3.10; Part 4 – Lord Howe Island
Marine Park Zoning Plan, cl 4.6; Part 5 – Cape Byron Marine Park Zoning Plan, cll 5.8-5.9; Part 6 – Port
Stephens-Great Lakes Marine Park Zoning Plan, cll 6.10-6.12; Part 7 – Batemans Marine Park Zoning
Plan, cll 7.8-7.9.
23
Marine Parks (Zoning Plans) Regulation 1999 (NSW) Part 2 – Solitary Islands Marine Park Zoning
Plan, cll 2.26-2.29; Part 3 – Jervis Bay Marine Park Zoning Plan, cll 3.20-3.23; Part 4 – Lord Howe
Island Marine Park Zoning Plan, cll 4.11-4.15; Part 5 – Cape Byron Marine Park Zoning Plan, cll
5.18-5.20; Part 6 – Port Stephens-Great Lakes Marine Park Zoning Plan, cll 6.30-6.32, 6.34; Part 7 –
Batemans Marine Park Zoning Plan, cll 7.21, 7.22, 7.26.
24
For example, Marine Parks (Zoning Plans) Regulation 1999 (NSW) Part 2 – Solitary Islands Marine
Park Zoning Plan, cll 2.16-2.17; Part 3 – Jervis Bay Marine Park Zoning Plan, cll 3.12-3.13; Part 5 –
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the zoning plans of individual marine parks. 25 Fishing inside the general use zone is
generally permitted on the premise that it does not contravene the provisions relating to
the general regulation of activities that apply to all marine parks, 26 and must be
consistent with any relevant provisions of the Fisheries Management Act 1994 and/or
the Fisheries Management (General) Regulation 2002.
Restrictions on fishing activities in the special purpose zone, if any, are prescribed by
the zoning plan of individual marine parks, and are generally comparable to that of the
habitat protection zone. 27 However, it is not impossible for the levels of restrictions to
vary between different special purpose zones within the same marine park. 28
In light of the fact that sanctuary zones are the only zones that provide absolute
protection against overfishing by prohibiting all forms of fishing, the size, configuration
and placement of such no-take sanctuary zones within a marine park are therefore of
critical importance when aiming to address the threat of overfishing. Large sanctuary
zones can provide more extensive spatial protection to fish populations, while the
strategic designation of a network of smaller sanctuary zones to include critical habitats
(such as spawning sites and nursery grounds) can potentially help to ensure the long
term viability of fish populations. 29 Ultimately, the manner in which the sanctuary
zones are utilised and enforced is likely to have the most significant influence on the
ability, and therefore the adequacy, of a marine park to deal with the threat of
overfishing.
In addition to the use of sanctuary zones, arguably the most stringent, and potentially
the most effective, measure that may be implemented within a marine park to address
the threat of overfishing is the declaration of a marine park closure. 30 A marine park

Cape Byron Marine Park Zoning Plan, cl 5.16; Part 6 – Port Stephens-Great Lakes Marine Park Zoning
Plan, cll 6.25-6.27; Part 7 – Batemans Marine Park Zoning Plan, cl 7.20.
25
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 1.20.
26
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cll 1.25-1.42.
27
Marine Parks (Zoning Plans) Regulation 1999 (NSW) Part 2 – Solitary Islands Marine Park Zoning
Plan, cll 2.20-2.24; Part 3 – Jervis Bay Marine Park Zoning Plan, cl 3.17; Part 5 – Cape Byron Marine
Park Zoning Plan, cl 5.13(1); Part 6 – Port Stephens-Great Lakes Marine Park Zoning Plan, cl 6.20.
28
Examples of include Marine Parks (Zoning Plans) Regulation 1999 (NSW) Part 2 – Solitary Islands
Marine Park Zoning Plan, cll 2.20-2.24; Part 5 – Cape Byron Marine Park Zoning Plan, cl 5.13; Part 7 –
Batemans Marine Park Zoning Plan, cl 7.14.
29
See Gell and Roberts, The fishery effects of marine reserves and fishery closures, pp. 14-15.
30
Marine Parks Act 1997 (NSW) ss 20A-20G.

208

closure can be used to impose either absolute or conditional prohibition on any specified
activity. The prohibition enforced under a marine park closure may apply to the entire
marine park or specified parts of the marine park. 31 This means a marine park closure
can effectively impose a prohibition on all fishing activities, or any fishing-related
activities. A marine park closure may remain in force for a period of up to five years,
and can be remade upon expiration. 32 Furthermore, the declaration of a marine park
closure is a particularly powerful measure due to the fact that when in force it overrides
all other pre-existing provisions and/or exemptions contained in the Marine Parks
(Zoning Plans) Regulation 1999. 33 Potential monetary penalties or imprisonment act as
the primary means of deterring offences relating to fishing activities (including the
possession of fish) carried out in contravention of a marine park closure. 34 However,
marine park closure does not necessarily provide the most adequate measure against
overfishing. This is because the prohibition(s) enforced under a marine park closure are
only applicable for as long as the marine park closure is in force. As such, unlike
sanctuary zones within a marine park, a marine park closure lacks permanency.
However, because there is no legal requirement for public consultation, a marine park
closure may be declared within a potentially shorter period of time than the designation
of new zones, or the alteration of existing zones within the same marine park, both of
which require a minimum period of three months to allow for public submissions on the
draft zoning plan or amendments. 35 This makes marine park closure a useful means of
dealing with threats or issues that demand immediate action.
(b) Aquatic Reserves
By virtue of being a management measure created under fisheries legislation, 36 aquatic
reserves are expected to have the capacity to deal with the most threats associated with
fishing (including overfishing). The declaration of aquatic reserves is provided for under
the provisions of Part 7 of the Fisheries Management Act 1994, which is concerned with
the conservation of the diversity of fish and marine vegetation through the protection of
aquatic habitats. 37 The Fisheries Management (Aquatic Reserves) Regulation 2002
31
32
33
34
35
36
37

Marine Parks Act 1997 (NSW) s 20A(3)(a)-(c).
Marine Parks Act 1997 (NSW) s 20C(2).
Marine Parks Act 1997 (NSW) s 20A(3)(d).
Marine Parks Act 1997 (NSW) s 20G.
Marine Parks Act 1997 (NSW) ss 17C, 17E.
Part 7 division 2 of the Fisheries Management Act 1994 (NSW).
Fisheries Management Act 1994 (NSW) s 194(2).
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contains sets of provisions that are applicable to specific aquatic reserves, and some of
these provisions provide for the regulation of the taking of fish inside the corresponding
aquatic reserves. 38 This means the presence of aquatic reserves can provide for the
restriction and/or prohibition of fishing activities. However, the capacity to address
overfishing is weakened by the inclusion of provisions that allow for exemptions to the
fishing prohibitions (see Table 5.1). These exemptions allow fishing to still take place,
provided the written consent of the appropriate authority is obtained. 39 Some of the
exemptions make special allowances for the taking of fish for non-commercial purposes
in aquatic reserves by restricting the methods of fishing that may be deployed. 40 There
are also exemptions that cater specifically for commercial fishers.41

Table 5.1: A summary of the prohibitions and exemptions, as prescribed in the Fisheries
Management (Aquatic Reserves) Regulation 2002, that apply to the various aquatic reserves in
NSW.
Aquatic Reserve Prohibited Activities
Exemptions to prohibitions
Long Reef
z The taking of fish (cl 8(1)(a))
z The taking of fish that have fins
z The
gathering of marine is allowed by means of a spear or a
hook and line (cl 9(a))
vegetation (cl 8(1)(b))
z The wilful disturbance, injury or z Taking of fish is allowed with
interference with fish (cl 8(2)(a))
written consent from appropriate
z The wilful damage, destruction authority (cl 9(b))
or interference of marine vegetation
(cl 8(2)(b))
Shiprock
z The taking of fish (cl 11(1)(a))
z Taking of fish is allowed with
z The
gathering of marine written consent from appropriate
authority (cl 12)
vegetation (cl 11(1)(b))
z The wilful disturbance, injury or
interference with fish (cl 11(2)(a))
z The wilful damage, destruction
or interference of marine vegetation
(cl 11(2)(b))
38

Fisheries Management (Aquatic Reserves) Regulation 2002 (NSW) Part 2 - Long Reef, cl 8; Part 3 –
Shiprock, cl 11; Part 5 – North Harbour, cl 17; Part 6 – Bushranger’s Bay, cl 21; Part 8 – Towra Point, cl
27.
39
Fisheries Management (Aquatic Reserves) Regulation 2002 (NSW) Part 2 – Long Reef, cl 9; Part 3 –
Shiprock, cl 12; Part 5 – North Harbour, cll 18-19; Part 6 – Bushranger’s Bay, cl 22; Part 8 – Towra Point,
cll 28-29.
40
For example, the general exemption applicable to Long Reef Aquatic Reserve and North Harbour
Aquatic Reserve states that a person may, “by means of a spear or a hook and line, take, or attempt to take
fish that have fins from that particular aquatic reserve”. See Fisheries Management (Aquatic Reserves)
Regulation 2002 (NSW) Part 2 - Long Reef Aquatic Reserve cl 9(a); Part 5 - North Harbour Aquatic
Reserve, cl 18(a).
41
For example, Part 5, Clause 19 of the Fisheries Management (Aquatic Reserves) Regulation 2002
(NSW) provides exemption for commercial fishers for the taking of rock lobsters in North Harbour
Aquatic Reserve. An exemption for commercial fishers (see Part 8, cl 29) for the taking of fish from the
refuge zone by approved methods also applies to Towra Point Aquatic Reserve.
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North Harbour

The taking of fish (cl 17(1)(a))
z The
gathering of marine
vegetation (cl 17(1)(b))
z The wilful disturbance, injury or
interference with fish (cl 17(2)(a))
z The wilful damage, destruction
or interference of marine vegetation
(cl 17(2)(b))

The taking of fish that have fins
is allowed by means of a spear or a
hook and line (cl 18(a))
z Taking of fish is allowed with
written consent from appropriate
authority (cl 18(b))
z The taking of rock lobster is
allowed by commercial fisher (cl
19(a))
z The taking of fish in designated
areas is allowed on a weekday, by
means of a hauling net (cl 19(b))
Bushranger’s Bay z The taking of fish (cl 21(1)(a))
z Taking of fish is allowed with
z The
gathering of marine written consent from appropriate
authority (cl 22)
vegetation (cl 21(1)(b))
z The wilful disturbance, injury or
interference with fish (cl 21(2)(a))
z The wilful damage, destruction
or interference of marine vegetation
(cl 21(2)(b))
Towra Point
z The taking of fish (cl 27(1)(a))
z The taking of fish from refuge
z The
gathering of marine zone is allowed by means of a hook
and line, or a net that may be
vegetation (cl 27(1)(b))
z The wilful disturbance, injury or lawfully used (cl 28(1)(a))
interference with fish (cl 27(2)(a))
z Taking of fish is allowed with
z The wilful damage, destruction written consent from appropriate
or interference of marine vegetation authority (cl 28(1)(b))
(cl 27(2)(b))
z The taking of fish is allowed by
commercial fisher from the refuge
zone by authorised means (cl
29(1)(a)-(c))
z

z

While the aforementioned exemptions were inserted to provide some degree of
management flexibility (in terms of allowing for sustainable forms of fishing), they also
represent potential ‘loopholes’ that could undermine an otherwise comprehensive
control over fishing activities. It is the relative ease and the frequency of occurrence in
which many of the fishing prohibitions in the Fisheries Management (Aquatic Reserves)
Regulation 2002 may be superseded by exemptions that highlights a possible weakness
in the use of aquatic reserves as a tool for safeguarding against overfishing. However,
this weakness can potentially be rectified by the fact that all such exemptions can still
be nullified by imposing an overarching prohibition in the form of an aquatic reserve
notification. An ‘aquatic reserve notification’, when declared, may impose absolutely or
conditional prohibitions on the carrying out of any specified activity, which can include
any form of fishing. 42 An aquatic reserve notification can be a very powerful

42

Fisheries Management Act 1994 (NSW) s 197E.
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management instrument because when implemented, it will take effect over all other
provisions of the Fisheries Management (Aquatic Reserves) Regulation 2002, including
any exemptions. 43 It is essentially a functional equivalent to a marine park closure,
which means it also lacks permanency. As such, the prohibitions enforced under an
aquatic reserve notification are only applicable while the aquatic reserve notification
remains in force.
(c) National Parks and Nature Reserves
One of the aims of national parks and nature reserves is to provide protection to the
ecosystems and the wildlife found within the park or reserve. However, provisions
contained in the National Parks and Wildlife Act 1974 and the National Parks and
Wildlife Regulation 2009 that are relevant to national parks and nature reserves tend to
have limited applicability with respect to the conservation of the marine components
incorporated within those national parks and nature reserves. This is because these
provisions, and consequently the extent of regulatory jurisdiction of national parks and
nature reserves, generally do not extend to animals that are classified as ‘fish’ under the
Fisheries Management Act 1994, even if they are known to exist in the marine waters
within such parks or reserves. 44 As such, this diminishes the capacity in which national
parks and nature reserves can be used as means of regulating fishing activities. However,
adding to the complexity is the fact that references to ‘animals’ in Part 8A of the
National Parks and Wildlife Act 1974, which deals specifically with ‘threatened species,
populations and ecological communities’, may in fact include certain types of ‘fish’ in
some circumstances. The definition of ‘animal’ for the purpose of Part 8A is the same
as in the Threatened Species Conservation Act 1995, 45 which explicitly stipulates that
certain species of invertebrates normally classified as fish under the Fisheries
Management Act 1994 may actually be declared species of animal, and therefore still be
subjected to the provisions of the National Parks and Wildlife Act 1975. 46 This scenario
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Fisheries Management Act 1994 (NSW) s 197E(3)(d).
In the National Parks and Wildlife Act 1974, ‘animal’ means any animal, whether vertebrate or
invertebrate, and at whatever stage of development, but does not include fish within the meaning of the
Fisheries Management Act 1994 other than amphibians or aquatic or amphibious mammals or aquatic or
amphibious reptiles.
45
National Parks and Wildlife Act 1974 (NSW) s 118F.
46
Section 5A(1)(a) of the Threatened Species Conservation Act 1995 (NSW) provides for the declaration
of a species of fish as a species of animal, for the purpose of the Act, if it is an invertebrate and is a
species that may inhabit a terrestrial environment at some stage of its biological development. The
concurrence of the Minister administering the Fisheries Management Act 1994 is required.
44
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would only apply to amphibious invertebrate species (which are generally classified as
‘fish’ within the meaning of the Fisheries Management Act 1994) that have been
identified as threatened species, rather than any fish species.
Neither the National Parks and Wildlife Act 1974 nor the National Parks and Wildlife
Regulation 2009 currently contain any provision that has any direct relevance to the
protection of fish or the regulation of fishing inside national parks or nature reserves.
The netting or trapping of fish was previously prohibited under the National Parks and
Wildlife Regulation 2002 (repealed) 47 until it was replaced by the National Parks and
Wildlife Regulation 2009. This means fishing of any kind would no longer be classified
as a prohibited activity in the marine area inside a coastal national park or nature reserve,
unless the taking of fish is explicitly prohibited for that particular area under the
fisheries laws or any other relevant statutes. Therefore, with respect to the regulation of
the exploitation of fisheries resources, unless the marine or coastal component(s) of a
national park/nature reserve overlap with a marine park or aquatic reserve (or parts of a
marine park or aquatic reserve), then the presence of a coastal national park or nature
reserve alone does not in fact provide any protection beyond the general protection
already afforded under fisheries laws. This can happen when parts, or all, of an aquatic
reserve or marine park overlap with parts, or all, of the marine component of a coastal
national park or nature reserve. However, the removal of the provision that prohibits the
netting and trapping of fishing mean the already limited capacity that coastal national
parks and nature reserves, or more precisely, the marine components within such parks
and reserves, previously had to prevent or minimise the threat of overfishing is now lost
under the current regulation.
Assessment of adequacy
All MPAs in NSW, with the exception of coastal national parks and nature reserves,
have the capacity to directly deal with overfishing through the prohibition and/or
regulation of fishing activities within their perimeters. For marine parks and aquatic
reserves, there are provisions of varying degrees of specificity and stringency relating
specifically to the regulation of fishing, as well as area-based protection to critical life
history stages of fish populations. Coastal national parks and nature reserves, despite the

47

National Parks and Wildlife Regulation 2002 (NSW) (repealed) cl 12(1)(d).
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inclusion of marine annexes, no longer have the capacity to prevent or minimise the
impacts of overfishing, since the presence of a national park or a nature reserve does not
invoke any regulation on fishing activities. This is further compounded by the fact that
the provisions of the National Parks and Wildlife Act 1974 and the National Parks and
Wildlife Regulation 2009 have limited applicability to the marine environment and
fisheries. In contrast, marine parks and aquatic reserves, owing to the availability of
regulatory provisions with specific focus on marine environment and fisheries, are
capable of providing a more comprehensive coverage and potentially more effective
means of addressing the threatening processes associated with overfishing.
The most apparent weakness with any MPA lies in the fact that the protection afforded
to fish populations, however stringent, are nonetheless strictly spatially defined and will
only apply while the fish are physically within an MPA, whereas general provisions of
fisheries laws can be applied to regulate unsustainable fishing practices in all NSW
waters and transcend the boundaries of MPAs. However, with the exception of
sedentary species, most fish populations are conceivably mobile while some may be
highly migratory. As such, fish populations do not always remain conveniently within
the boundaries, and therefore the protective coverage, of MPAs. Consequently, for the
protective measures of an MPA to be effective, the MPA needs to be sufficiently large
and/or strategically placed to at least match the home range of the fish species that it
intends to protect in order to provide optimal protection against overfishing. This
becomes complicated when more than one species is to be protected. MPAs are rarely
created solely for the protection of one particular species. This is because MPAs, by
definition, are created to conserve diversity rather than to protect a single species (see
Chapter 2.3.1). Unless the MPAs of NSW can collectively incorporate all of the NSW
coastal waters, their effectiveness, with respect to the coverage of protection, will
always be limited by their physical dimensions, configurations and locations.
Marine parks can be declared over a large expanse of water (and land), and have the
potential, albeit unrealistic in a practical (and possibly political) context, to cover a
sizeable amount of the state’s coastal waters. This is because the Marine Parks Act 1997
does not specify any limit on how large a marine park can be. In comparison, aquatic
reserves are generally very small, even though there is also no limit on how large an
aquatic reserve can be, but the fisheries-specific focus of aquatic reserves means they
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are still capable of providing small, isolated pockets of protected areas along the
coastline (see Chapter 3.3.2). The moderate spatial coverage also means aquatic
reserves tend to be more socially and politically acceptable than large marine parks, as
the restrictions can be confined to smaller but ecologically important areas and therefore
less likely to create major conflicts with the interests of existing commercial fisheries
and other stakeholders.
While the concurrent use of the three types of MPA in NSW is adequate for the purpose
of addressing the issue of overfishing, it is worthwhile to briefly discuss other non-MPA
options, especially some of the general fisheries management measures that may also be
available or applicable. Fishing closures, declared under the Fisheries Management Act
1994, are absolute or conditional prohibitions on the taking of fish, or particular species
of fish, from all or specified waters.48 Fishing closures may be seasonal, fishery-specific
or species-specific rather than strictly area-specific. They are functionally comparable to
marine park closures because both can be imposed to override all other regulatory
provisions. Fishing closures differ from MPAs in the sense that they cannot always be
defined spatially and lack the permanency of MPAs. Additionally, by virtue of being a
fisheries management measure, fishing closures have an inherent focus on fisheries
rather than broad spectrum biodiversity or habitat conservation. This means fishing
closures, even when declared over a specific area of the sea, cannot be classified as
MPAs (see Chapter 2.3.1 for discussion on definition of MPA). Other measures such as
size limits, bag limits, catch quotas and gear restrictions are also commonly
implemented under fisheries laws to counter different aspects of overfishing. Size limits
and bag limits are generally intended for recreational fishing, catch quotas (in the form
of total allowable catches) are intended for commercial fishing, while gear restrictions
can be imposed upon both. While all the aforementioned alternative measures can be
implemented collectively to replicate the regulatory measures provided by MPAs, it is
the fact that MPAs can incorporate all these measures (through linkages with provisions
of the Fisheries Management Act 1994) 49 as well as providing additional regulations or
prohibitions (through linkages with other NSW environmental laws such as the National
Parks and Wildlife Act 1974, 50 the Threatened Species Conservation Act 1995, 51 and
48
49
50

Fisheries Management Act 1994 (NSW) s 8.
Marine Parks Act 1997 (NSW) s 17E(2)(b), s 22(2), s 36.
Marine Parks Act 1997 (NSW) s 22(2), s 37.
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the Environmental Planning and Assessment Act 1979 52 ) that renders MPAs a
potentially more powerful means of managing the threat of overfishing.
Table 5.2: Capacity of the different MPAs to address the threat of overfishing
MPA Type
Means of addressing the impact Capacity to prevent the onset of
of overfishing
threat
Marine Park
Fishing is prohibited in sanctuary Fishing can be prohibited and/or
zones of marine parks.
regulated inside marine parks.
Aquatic Reserve
Fishing is generally prohibited in Fishing can be prohibited and/or
aquatic
reserves,
subject
to regulated inside aquatic reserves.
exemptions.
Marine component No specific provision that prohibits Regulatory provisions are not
of coastal national fishing, unless the marine areas applicable to fish or fishing.
park or nature within coastal national parks or
nature reserves overlap with one or
reserve
more aquatic reserves or marine
parks.

5.2.1.2 Overexploitation of non-fish marine living resources
As is the case with overfishing, a decrease in exploitative pressure is also the key to
counter the overexploitation of non-fish marine living resources, which is hereafter
simply referred to as overharvesting. Similar to the way in which MPAs can be used to
deal with the threat of overfishing, MPAs can provide solutions to the problem of
overharvesting by imposing prohibitions or restrictions on harvesting activities within
spatially defined areas or zones. As such, the presence of MPAs in NSW can
complement and strengthen the capacity of generic conservation measures to deal with
the threat of overharvesting, either by imposing additional layers of regulation, or by
incorporating the provisions of other laws in NSW. 53 Ultimately, given that overfishing
is identified as a discrete threat of its own for the purpose of this analysis, addressing
the threat of overharvesting is essentially a matter of preventing the unsustainable
exploitation of marine plants as well as marine animals that are not classified as fish,
such as marine mammals, reptiles, amphibians and sea birds. How, and what provisions
of a particular type of MPA may be applied to animals that are not classified as fish are
51

Marine Parks Act 1997 (NSW) s 17E(2)(a).
Marine Parks Act 1997 (NSW) ss 19-20.
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The provisions of the Marine Parks Act 1997 can refer to and incorporate the provisions of other
environmental, conservation or resource management laws of NSW, such as Fisheries Management Act
1994 (see Marine Parks Act 1997 (NSW) s 17E(2)(b), s 22(2), s 36), National Parks and Wildlife Act
1974 (see Marine Parks Act 1997 (NSW) s 22(2), s 37), Threatened Species Conservation Act 1995 (see
Marine Parks Act 1997 (NSW) s 17E(2)(a)), and Environmental Planning and Assessment Act 1979 (see
Marine Parks Act 1997 (NSW) ss 19-20).
52
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therefore the two critical factors that can influence the capacity of a MPA to address the
threat of overharvesting.
(a) Marine Parks
The Marine Parks (Zoning Plans) Regulation 1999 can make provisions with respect to
the regulation or prohibition of any activities to be carried out within marine parks (or
within certain zones of marine parks), 54 as well as any prohibition or regulation relating
to the taking of animals, plants or materials from marine parks. 55
While marine parks are generally recognised for their potential benefits to fisheries,
they are capable of providing a similar range of benefits, and therefore protection, to
marine living resources other than fish. This is because the regulatory provisions of
marine parks apply to all animals (including fish) and plants (including marine
vegetation). 56 This means the same sets of regulatory provisions (such as those imposed
upon sanctuary zones) 57 that are enforced to address overfishing can also be used to
address overharvesting. In addition to the general prohibitions, certain animals or plants
may be listed as protected species under individual zoning plans, 58 thus making the
taking or the possession of such animals or plants while within those corresponding
marine parks an offence under the Marine Parks (Zoning Plans) Regulation 1999. The
prohibition also extends to the possession of any equipment that may be used for the
taking of protected animals or plants. 59 While species that are eligible for listing are not
confined to fish (including marine invertebrates) and marine plants, none of the listings
of protected species currently contained in the zoning plans of NSW marine parks
contain species other than fish (as defined in section 5 of the Fisheries Management Act
1994) or marine plants. 60
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Marine Parks Act 1997 (NSW) s 17(b).
Marine Parks Act 1997 (NSW) s 17(c).
56
Under section 4 of the Marine Parks Act 1997, ‘animal’ means “any animal-life (other than human),
whether vertebrate or invertebrate and in any stage of biological development, and includes a dead
animal,” and ‘plant’ means “any plant-life, whether vascular or non-vascular and in any stage of
biological development, and includes fungi, lichens and dead plants.”
57
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl. 1.11.
58
Marine Parks (Zoning Plans) Regulation 1999 (NSW) s 1.30.
59
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 1.25.
60
See Marine Parks (Zoning Plans) Regulation 1999 (NSW) Part 2, cl 2.2; Part 3, cl 3.2; and Part 4,
Table D.
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The threat of overharvesting can be prevented in marine parks largely on the basis that
harvesting of any kind is generally prohibited in the sanctuary zones of marine parks. 61
The capacity of a marine park to deal with overharvesting is therefore influenced by the
attributes (such as size, configuration and coverage) of its sanctuary zones. Habitat
protection zones contain similar levels of restriction as sanctuary zones, except fishing
and the harvesting of plants and animals other than fish are regulated under separate
provisions. The harvesting of plants and animals other than fish is generally prohibited,
although some forms of sustainable harvesting may be allowed in habitat protection
zones with consent from the relevant Ministers, but only if the harvesting is carried out
in an ecologically sustainable manner.62 This means harvesting would be permitted only
if it is considered not to have any significant impact on fish populations within the zone,
and have negligible impact on other animals, plants and habitats. However, the nature of
impact (in terms of the distinction between positive and negative impact) and what
constitutes ‘significant’ impact are not specified. The general use zones, as the name
suggests, cater for general uses, which means harvesting for commercial or recreational
purposes are not prohibited, provided the harvesting activities are not deemed
unsustainable, and are conducted in accordance with the regulations of relevant zoning
plans with the consent of the relevant authority. 63 The same conditions also apply to the
special purpose zone, unless otherwise specified in the zoning plan. 64
The declaration of a marine park closure, 65 which is one of the most effective means of
addressing the threat of overfishing (as discussed in Chapter 5.2.1.1), can also be used
to the same effect to curtail the threat of overharvesting. The fact that marine park
closures can be used to impose prohibitions on any specified activity 66 (see Chapter
3.3.1.2.4) implies that, when enforced, a marine park closure has the capacity to prohibit
the carrying out of any activity (or range of activities) within a marine park that may
contribute to the threat of overharvesting. However, as already mentioned, the
prohibitions enforced under a marine park closure lack permanency, since they are only
valid for the duration of time that the marine park closure is in force.
61

Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 1.11 may be interpreted to imply the
prohibition of harvesting of any kind, given the fact that the legal definition of ‘harm’ provided in clause
1.3 of this Regulation actually includes the taking of animals and the gathering of plants.
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Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 1.16.
63
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 1.19.
64
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 1.22.
65
Marine Parks Act 1997 (NSW) s 20A(1)-(2).
66
Marine Parks Act 1997 (NSW) s 20A(3).
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(b) Aquatic Reserves
Given the fact that aquatic reserves are created under the Fisheries Management Act
1994, the conservation goals of aquatic reserves are invariably more concerned with that
of fisheries resources and fish habitats. 67 This is evident in the exclusive references to
fish and marine vegetation in the provisions prescribed by the Fisheries Management
(Aquatic Reserves) Regulation 2002, which implies limited applicability to animals
other than fish, and plants other than marine plants. 68
The protection of ‘animals other than fish’ and ‘plants other than marine plants’ in
aquatic reserve is therefore largely by virtue of the capacity to provide protection to
species, population and ecological communities that have been identified and listed as
threatened under the Fisheries Management Act 1995. 69 However, the listing of
threatened species, populations or communities within the meaning of Part 7A of the
Fisheries Management Act 1997 is typically confined to species of fish and aquatic
plants (which may include marine species), 70 so that the listing of animals that are not
legally classified as fish is generally made under the provisions of the Threatened
Species Conservation Act 1995. 71 Adding to the complexity is the fact that, unlike all
other parts of the Fisheries Management Act 1994, the provisions in Part 7A (which
deals specifically with threatened species conservation) actually make references to
animals, as opposed to ‘fish’, where the meaning of ‘animal’ for the purpose of this part
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Fisheries Management Act 1994 (NSW) s 194(2)(a)-(b).
The regulatory provisions for aquatic reserves in general, as prescribed in Part 7 Division 2 of the
Fisheries Management Act 1994, and the regulatory provisions for individual aquatic reserves, as
prescribed in the Fisheries Management (Aquatic Reserves) Regulation 2002 (NSW), contain no direct
references to animals other than fish, or plants other than marine vegetation. This means the restrictions
and prohibitions that apply to fish and marine vegetation do not apply to animals other than fish, or plants
other than marine vegetation.
69
Fisheries Management Act 1994 (NSW) s 194(2)(c).
70
See Fisheries Management Act 1994 (NSW) sch 4 (endangered species, populations and ecological
communities), sch 4A (critically endangered species and ecological communities), and sch 5 (vulnerable
species and ecological communities). Marine species that are currently listed include: grey nurse shark
(Carcharias Taurus) and southern bluefin tuna (Thunnus maccoyii) listed as endangered fish species,
Bennetts seaweed (Vanvoorstia bennettiana) listed as presumed extinct marine vegetation, great white
shark (Carcharodon carcharias) listed as vulnerable fish species, and marine brown alga (Nereia
lophocladia) listed as vulnerable marine vegetation.
71
Animals to which the Threatened Species Conservation Act 1995 (NSW) applies are defined in section
4 of the Act as “any animal-life, excluding humans or fish within the meaning of the Fisheries
Management Act 1994, that is indigenous to New South Wales or is known to periodically or occasionally
migrate to New South Wales, whether vertebrate or invertebrate and in any stage of biological
development.”
68
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also encompasses fish. 72 As such, there is no reason to suggest why the provisions of
Part 7A, and therefore the listing of threatened species under the Fisheries Management
Act 1994, cannot include animals other than fish. More importantly, this means it is in
fact possible, albeit unlikely, for aquatic reserves to provide for the protection of
animals other than fish, given that the scope of protection through the listing of
threatened species can effectively extend to species that are not fish, even though no
such cases have so far been observed.
Threatened species of fish and animals are currently still being listed separately under
the provisions of two separate pieces of legislation in NSW. A single joint listing is
unlikely to happen until all conservation-related matters are dealt with under a single
statute, like the Environment Protection and Biodiversity Conservation Act 1999 at the
Commonwealth level. Ultimately, the fact that the listing of threatened species under
the Fisheries Management Act 1994 does not include animals that are not legally
classified as ‘fish’ means the capacity of aquatic reserves to address the threat of
overharvesting is therefore limited to the protection of marine vegetation.
In addition to the protection of listed species, 73 individual aquatic reserves may also be
subject to their own set of prohibitions 74 and exemptions, 75 which are specified in the
Fisheries Management (Aquatic Reserves) Regulation 2002, relating to the types of fish
and plants that may be harvested, and/or the permissible methods through which they
may be harvested. While the regulatory provisions corresponding to each individual
aquatic reserve all contain prohibitions relating to the taking (or the attempted taking) of
fish and the wilful disturbance of marine vegetation in aquatic reserves, 76 the
prohibitions are invariably succeeded by provisions that provide for possible
72

In Section 220BA(8) of the Fisheries Management Act 1994 (NSW), it is specified that “In this
section: “animal” means any animal-life that is indigenous to New South Wales or is known to
periodically or occasionally migrate to New South Wales in any stage of biological development, but
does not include humans.”
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Fisheries Management Act 1994 (NSW) s 194(2)(c).
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Fisheries Management (Aquatic Reserves) Regulation 2002 (NSW) Part 2 - Long Reef, cl 8; Part 3 –
Shiprock, cl 11; Part 5 – North Harbour, cl 17; Part 6 – Bushranger’s Bay, cl 21; Part 8 – Towra Point, cl
27.
75
Fisheries Management (Aquatic Reserves) Regulation 2002 (NSW) Part 2 - Long Reef, cl 9; Part 3 –
Shiprock, cl 12; Part 5 – North Harbour, cll 18-19; Part 6 – Bushranger’s Bay, cl 22; Part 8 – Towra Point,
cll 28-29.
76
Fisheries Management (Aquatic Reserves) Regulation 2002 (NSW) Part 2 - Long Reef, cl 8; Part 3 –
Shiprock, cl 11; Part 5 – North Harbour, cl 17; Part 6 – Bushranger’s Bay, cl 21; Part 8 – Towra Point, cl
27.
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exemptions to the preceding prohibitions (see Table 5.1). 77 While the inclusion of such
exemptions is intended to provide some flexibility in terms of the management of
allowable activities or uses, it also weakens the overall conservation value of aquatic
reserves. Fortunately, the exemptions do not always nullify all aspects of the preceding
prohibitions. Some of the general exemptions that permit non-commercial harvesting by
means of spear or hook and line only apply to ‘fish that have fins’. 78 This means marine
invertebrates and plants are still protected since that aspect of the prohibition remains
unaffected. Nonetheless, no protection to marine mammals, reptiles, amphibians and
seabirds is directly provided by aquatic reserves. Another possible scenario under which
animals other than fish and plants other thanmairne plants may be protected inside an
aquatic reserve is when part,or all of the aquatic reserve overlap with the marine
component of a coastal national park or nature reserve.
The absolute or conditional prohibitions that can be enforced through aquatic reserve
notifications (see Chapter 3.3.2.2.2) provide another possible means of dealing with
overharvesting in aquatic reserves. An aquatic reserve notification may be implemented
to prohibit the carrying out of any specified activities, which can include harvesting of
any kind, 79 thus providing the opportunity to prohibit activities that are typically
responsible for causing overharvesting. An aquatic reserve notification is the equivalent
of a marine park closure, and represents by far the most stringent and the only measure
that may be adopted in an aquatic reserve to directly address the threats of
overharvesting on marine animals (other than fish) and marine plants. However, as is
the case with marine park closures, the prohibitions enforced under an aquatic reserve
notification are only applicable for the length of time that the aquatic reserve
notification is in force.
(c) National Parks and Nature Reserves
In order to assess the adequacy of national parks and nature reserves in addressing the
threat of overharvesting, it is important to first establish whether and how the regulatory
provisions of national parks and nature reserves apply to animals that are not fish, and
77

Fisheries Management (Aquatic Reserves) Regulation 2002 (NSW) Part 2 - Long Reef, cl 9; Part 3 –
Shiprock, cl 12; Part 5 – North Harbour, cll 18-19; Part 6 – Bushranger’s Bay, cl 22; Part 8 – Towra Point,
cll 28-29.
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Fisheries Management (Aquatic Reserves) Regulation 2002 (NSW) Part 2 - Long Reef, cl 9(a); Part 5
– North Harbour, cl 18(a).
79
Fisheries Management Act 1994 (NSW) s 197E.
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plants, especially marine plants. Given the fact that ‘animals’ within the meaning of the
National Parks and Wildlife Act 1974 do not include fish, all provisions of coastal
national parks and nature reserves that relate to conservation and wildlife protection
would therefore only apply to non-fish fauna such as marine mammals, reptiles,
amphibians and seabirds. While the protection of ‘plants and animals’ is implied on the
basis that conservation is one of the management objectives and principles of national
parks/nature reserves in NSW, 80 it is unclear whether the restrictions and prohibitions
that are intended to protect plants in national parks/nature reserves extend to marine
vegetation, especially considering marine vegetation typically falls under the coverage
of fisheries laws. 81 The meaning of ‘plant’ under Part 8A of the National Parks and
Wildlife Act 1974 has the same meaning as in the Threatened Species Conservation Act
1995, 82 this means it is possible for some marine vegetation to be declared a species of
plant and therefore eligible for the protection provided by national parks and nature
reserves. However, such declaration requires the concurrence of the Minister
administering the Fisheries Management Act 1994, and that the marine plant in question
is recognised as a threatened species. 83 This also suggests that only threatened marine
plants are legally protected in national parks and nature reserves.
The harming, which includes the taking of any animal, inside a national park or a nature
reserve is prohibited under the National Parks and Wildlife Act 1974, 84 unless otherwise
authorised, 85 or unless it is carried out for Aboriginal cultural or ceremonial purposes. 86
This is further strengthened by the provisions under the ‘Protection of animals’ clause in
the National Parks and Wildlife Regulation 2009 which essentially disallows all
harvesting-related activities by prohibiting, inter alia, the trapping, baiting, hunting,
shooting, netting, or pursuing of any animals inside national parks or nature reserves. 87
The prohibition also extends to the taking of the eggs of any animals. 88 The existence of
such provisions provides the basis upon which the occurrence of overharvesting may be
averted within national parks or nature reserves. Furthermore, unlike aquatic reserves,
80
81
82
83
84
85
86
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National Parks and Wildlife Act 1974 (NSW) s 30E for national parks, and s 30J for nature reserves.
See Fisheries Management Act 1994 (NSW) s 3(2)(b).
National Parks and Wildlife Act 1974 (NSW) s 118F.
See Threatened Species Conservation Act 1995 (NSW) s 5A(1)(b).
National Parks and Wildlife Act 1974 (NSW) s 45(1)(a), and s 56(1)(a).
National Parks and Wildlife Act 1974 (NSW) ss 45(3)-(5), and ss 56(3)-(6).
National Parks and Wildlife Act 1974 (NSW) s 45(6), and s 56(7).
National Parks and Wildlife Regulation 2009 (NSW) cl 12(1)(a)-(b).
National Parks and Wildlife Regulation 2009 (NSW) cl 12(1)(c).
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there are no general exemptions to any of the aforementioned prohibitions that are
enforceable inside national parks or nature reserves.
While some of the provisions of the National Parks and Wildlife Act 1974 and the
National Parks and Wildlife Regulation 2009 apply exclusively to national parks or
nature reserves, 89 the applicability of many of the regulatory provisions (such as the
provisions relating specifically to the protection of marine mammals) 90 are not always
confined to areas within national parks or nature reserves. These provisions are
applicable to all lands and waters that are under NSW jurisdiction, rather than just areas
that have been reserved as national parks or nature reserves. This means the provisions
relating to the protection of marine mammals would still apply irrespective of the
existence of any national park or nature reserve. Furthermore, there is often ambiguity
over whether, and how, some of the provisions of national parks/nature reserves would
apply to marine areas, given matters concerning marine waters and marine living
resources are typically dealt with under fisheries laws. Consequently, this brings into
question the relevance and necessity of the marine components of national parks/nature
reserves as MPAs for the purpose of addressing the threat of overharvesting.
Assessment of Adequacy
The capacity to address overharvesting differs between the three types of MPA in NSW.
This is because the degree of protection afforded to non-fish marine fauna varies
between the three types of MPA, due to the discrepancies in the applicability of
regulatory provisions to the various marine fauna and flora. The applicability of the
provisions ultimately depends on how ‘animal’ is defined, and therefore protected, in
the legal context with respect to the law under which a particular MPA is created and
managed. In the case of aquatic reserves, where the provisions only apply to ‘fish’ and
marine plants, the protection to marine animals that are not classified as fish can only be
provided if the animals are listed as threatened species under either the Fisheries
Management Act 1994 or the Threatened Species Conservation Act 1995. This
effectively diminishes the capacity of aquatic reserves to address the overexploitation of
non-fish marine living resources.
89

For example, the clauses under Part 2 of the National Parks and Wildlife Regulation 2009 contain
provisions that relate specifically to the regulation of use of parks.
90
National Parks and Wildlife Regulation 2009 (NSW) Part 6 div 3.
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In contrast, the threat of overharvesting can be dealt with in marine parks simply
through the general provisions relating to the protection of animals (including fish) and
plants (including marine plants) that may be enforced within the different zones of a
marine park, as well as the provisions of the zoning plans of individual marine parks.
This is because the provisions prescribed by marine park laws generally apply to all
marine life, so that any reference to ‘animal’ will include fish, while any reference to
‘plant’ will include marine plants. Given the fact that harvesting of any kind is not
allowed in the sanctuary zone, the reference to ‘animal’ in the provision relating to the
prohibition extends to ‘fish’ as well. 91 For the other three zones where fishing may be
allowed, the provisions explicitly specify that the prohibition on the taking of animals
only apply to ‘animals (other than fish)’. 92 Therefore, through zoning and the direct
regulation or prohibition of harvesting within the various zones, marine parks have the
capacity to prevent overharvesting of non-fish marine living resources.
Given the fact that the jurisdiction of coastal national parks and nature reserves, with
respect to the protection of wildlife under the National Parks and Wildlife Act 1974, is
confined to animals that are not covered by the Fisheries Management Act 1994, the
marine extensions of coastal national parks and nature reserves as MPAs have the
capacity to provide the most fitting means for addressing the threat of overharvesting of
animals other than fish. The protection to vegetation in national parks and nature
reserves is similarly confined to plants that are not covered by the Fisheries
Management Act 1994. However, in this case, this also means marine plants that are
found inside coastal national parks and nature reserves are not necessarily protected,
unless they have been identified and listed as threatened species under the Threatened
Species Conservation Act 1995. As such, the overall capacity to address the
overexploitation of non-fish marine living resources may be fragmented, since the
ability to prohibit or regulate the harvesting of marine vegetation depends on whether
the plant is classified as a threatened species and how it is listed.
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Marine Parks (Zoning Plans) Regulation 1999 (NSW) cll 1.11(1)(a).
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cll 1.16(1)(a), 1.19(1)(a), 1.22(1)(a).
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Table 5.3: Capacity of the different MPAs to address the threat of overharvesting
MPA Type
Means of addressing the threat of Capacity to prevent the onset
overharvesting
of threat
Marine Park
The harvesting of animals or plants is Harvesting of all animals and
prohibited in sanctuary zones of plants can be prohibited and/or
marine parks, but may be allowed in regulated in a marine park.
other zones.
Aquatic Reserve
No provisions relating to the Only the harvesting of marine
regulation of the harvest of animals plants are prohibited and/or
regulated in an aquatic reserve.
that are not classified as fish.
The taking of marine vegetation is
from aquatic reserve is generally
prohibited, subject to exemptions.
Marine component All animals and vegetation inside
of coastal national national parks and nature reserves are
park or nature protected from harvest, interference,
reserve
capture or removal. The definition of
animal does not include fish, while
the meaning of vegetation generally
does not include marine plants, except
threatened marine plants listed under
the Threatened Species Conservation
Act 1995.

All animals (excluding fish)
and plants (excluding marine
plants) are protected from any
form of harvest inside national
parks and nature reserves.

5.2.1.3 Bycatch
The problem of bycatch, or incidental catch, is essentially a byproduct of fishing and the
harvesting of wild stock. Therefore, the capacity of any MPA to alleviate the problem of
incidental catch is influenced by the adequacy with respect to how the problems of
overfishing and overharvesting can be addressed, both of which have already been
discussed. While the magnitude of bycatch is proportionally related to the intensity of
fishing (or other forms of harvesting), the likelihood of incidental catches may be
further minimised through the use of bycatch reduction devices.93 Bycatch reduction
devices (BRDs) are modifications to standard trawling gear or other harvesting
equipment, that allow non-target species to escape while retaining the target species, or
actively exclude the capture of certain non-target species, such as the use of turtle
exclusion devices (TEDs) to prevent incidental catch of sea turtles. 94
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TM Cox et al, ‘Comparing effectiveness of experimental and implemented bycatch reduction
measures: the ideal and the real’, Conservation Biology, vol. 21, no. 5, 2007, pp. 1155-1164; D Brewer et
al, ‘An assessment of bycatch reduction device in a tropical Australian prawn trawl fishery’, Fisheries
Research, vol. 36, 1998, pp. 195-215.
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D Brewer et al, ‘The impact of turtle excluder devices and bycatch reduction devices on diverse
tropical marine communities in Australia's northern prawn trawl fishery’, Fisheries Research, vol. 81,
2006, pp. 176-188.
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There are currently no requirements under the Marine Parks Act 1997, the Marine
Parks (Zoning Plans) Regulation 1999 or the Marine Parks Regulation 2009 regarding
the compulsory use of BRDs in fishing operations inside marine parks. Similarly, the
mere presence of an aquatic reserve does not invoke any requirements relating to the use
of BRDs. There are also no specific provisions in the National Parks and Wildlife Ac
1974 or the National Parks and Wildlife Regulation 2009 requiring the use of BRDs
inside the marine components of coastal national parks or nature reserves. Despite the
lack of provisions that impose the requirement on the use of BRDs in all three types of
MPA in NSW, the issue of bycatch is generally dealt with under fisheries regulations,
due to the fact that it is ultimately a fisheries management issue. There are provisions in
the Fisheries Management (General) Regulation 2002 that enforce restrictions and/or
conditions on fishing gears (such as the use of otter trawl net in the Southern Fish Trawl
Fishery 95 ) that may be lawfully deployed in certain commercial fisheries. These
restrictions or conditions are applicable across all state waters of NSW, irrespective of
the presence or absence of MPAs.
Assessment of Adequacy
Despite the widespread recognition of bycatch as a significant threat to marine
biodiversity, 96 no legal requirements relating to the mandatory use of BRDs are
currently being invoked by the presence of any of the three types of MPA in NSW. As
such, the only means by which MPAs in NSW can be used to manage the threat of
incidental catches, albeit indirectly, is to regulate the intensity of fishing and other
harvesting activities, thus minimising the likelihood of incidental catches, including the
occurrence of ghost fishing by abandoned fishing gear. This means MPAs in NSW at
present do not have the capacity to directly address the occurrence and the subsequent
impacts of bycatch. Instead, the requirements for the use of BRDs are imposed under
fisheries laws, usually in response to specific management needs or strategies adopted
for individual fisheries. However, there is no reason why MPAs should not also invoke
such requirements, especially in the general use zones of marine parks where
commercial fishing is allowed to take place. An alternative approach to MPAs for
addressing the issue of bycatch may be through the development and implementation of
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Fisheries Management (General) Regulation 2002 (NSW) cl 27(1)(f).
Schipper et al, ‘The status of the world's land and marine mammals: Diversity, threat, and knowledge’,
pp. 225-230; Hall et al, ‘By-catch: Problems and solutions’, pp. 204-219.
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threat abatement plans. However, the use of threat abatement plans is only possible after
bycatch has been recognised and declared a key threatening process under either the
Fisheries Management Act 1994 or the Threatened Species Conservation Act 1995. 97
Table 5.4: Capacity of the different MPAs to address the threat associated with bycatch
MPA Type
Means of addressing the threat Capacity to prevent the onset of
of bycatch
threat
Marine Park
There are no provisions requiring Threat of bycatch may be indirectly
the mandatory use of BRDs minimised through the prohibitions
inside marine parks. Incidental and/or restrictions of fishing and
catches may be prevented by harvesting.
alleviating fishing and harvesting
pressure.
Aquatic Reserve
There are no provisions requiring Threat of bycatch may be indirectly
the mandatory use of BRDs minimised through the prohibitions
inside aquatic reserves. Incidental and/or restrictions of fishing and
catches may be prevented by harvesting.
alleviating fishing and harvesting
pressure.
Marine component There are no provisions requiring Threat of bycatch may be indirectly
of coastal national the mandatory use of BRDs minimised through the prohibitions
park or nature inside the marine areas of coastal and/or restrictions of fishing and
national parks or nature reserves. harvesting if the marine component
reserve
of a coastal national park or nature
reserve overlaps with an aquatic
reserve or marine park.

5.2.1.4 Vessel Strike
The impacts of vessel strike typically manifest in fatality or physical injuries to marine
animals. 98 Large marine mammals, such as whales, seals and dugongs are particularly
susceptible to the threat of vessel strike. 99 While there are provisions that specifically
prohibit the harming (or the attempted harming) of animals within MPAs, 100 given most
incidents of vessel strike are accidental rather than intentional, the only practical means
in which incidents of vessel strike may be prevented or minimised in MPAs is by
restricting or regulating vessel traffic and activities inside MPAs. How vessel activities
97

Fisheries Management Act 1994 (NSW) s 220ZJ; Threatened Species Conservation Act 1995 (NSW) s
74 and s 74A.
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Vanderlaan and Taggart, ‘Vessel collisions with whales: The probability of lethal injury based on
vessel speed’, pp. 144-156; Panigada et al, ‘Mediterranean fin whales at risk from fatal ship strikes’, pp.
1287-1298; Laist et al, ‘Collisions between ships and whales’, pp. 35-75.
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Schipper et al, ‘The status of the world's land and marine mammals: Diversity, threat, and knowledge’,
pp. 225-230.
100
For examples, see Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 1.11, cl 1.16, cl 1.19 and
cl 1.22; and also National Parks and Wildlife Regulation 2009 (NSW) cl 12(b) which is applicable to the
marine areas incorporated within coastal national parks or nature reserves.
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may be regulated inside MPAs is therefore a key factor in addressing the threat of vessel
strike.
(a) Marine Parks
The Marine Parks (Zoning Plans) Regulation 1999 can, as specified in Marine Parks
Act 1997, make provisions with respect to the regulation of the navigation and use of
vessels within marine parks. 101 This means the threat of vessel strike may be indirectly
addressed simply by regulating the navigation and use of vessels. The regulation of
permissible vessel activities inside marine parks is enforced in accordance with the
relevant provisions prescribed in the zoning plans of individual marine parks. 102 The
zoning plans of individual marine parks may specify the types of vessels and the areas
within the marine parks in which such vessels may or may not be allowed to be
operated. 103 Some zoning plans may also regulate the speed and the manner in which
vessels can or cannot be used while inside the marine parks. 104 Non-compliance can
lead to hefty fines and the suspension or cancellation of permits. For example, permit
for the operation of commercial jet-boat inside the Port Stephens-Great Lakes Marine
Park was suspended due to a failure to comply with the speed limit imposed on
commercial vessels. 105 A fine of $4000, as well as an additional $4500 in professional
costs, was subsequently issued to the operator for the continued operation of a
commercial vessel without a permit. The range of prohibitions and/or restrictions on
vessel usage that are applicable in each of the six marine parks in NSW is summarised
in Table 5.5.
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Marine Parks Act 1997 (NSW) s 17(f).
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 1.35(1).
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For example, personal watercrafts, cruise ships and hovercrafts are not allowed in Jervis Bay Marine
Park without Ministerial consent, see Marine Parks (Zoning Plans) Regulation 1999 (NSW) cll 3.27-3.28,
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Parks (Zoning Plans) Regulation 1999 (NSW) cl 2.37(4)(e); Other examples of speed restriction can be
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Table 5.5: A summary of the prohibitions and/or restrictions on vessel usage, as prescribed in
the Marine Parks (Zoning Plans) Regulation 1999, that apply to each of the six marine parks in
NSW.
Marine Park
Solitary Island
Marine Park

Personal watercraft
Generally not allowed
inside the marine park
(cll 2.33, 2.37(4)(e))

Cruise ships
No
relevant
provisions

Jervis
Bay
Marine Park

Not allowed in any part
of the marine park (cl
3.33(4)(e))
Not allowed in the
marine park (cl 4.17(1))

Not allowed in
the
marine
park (cl 3.27)
No
relevant
provisions

Cape
Byron
Marine Park

Not allowed in the
marine park (cl 5.23)

No
relevant
provisions

Port
Stephens-Great
Lakes Marine
Park

The use of personal
watercraft in the marine
park
is
generally
allowed, except in
certain waters specified
in the zoning plan (cl
6.40)

No
relevant
provisions

Not allowed in
the
marine
park (cl 6.37)

No
relevant
provisions

Not allowed
without permit
(cl 1.32(4)(e))

Lord
Howe
Island Marine
Park

Batemans
Marine Park

Motorised water-sport
is not generally not
permissible
in
sanctuary zone, except
in areas specified in the
zoning plan (cl 6.39)
Not allowed without
permit (cl 1.32(4)(e))

Hovercraft
Not allowed
without
the
consent of the
relevant
Ministers (cl
2.37(4)(e))
Not allowed in
the
marine
park (cl 3.28)
Not allowed in
the
marine
park
(cl
4.17(1))
Not allowed in
the
marine
park (cl 5.23)

Speed restriction
Speed limit of 4 knots
per hour applies to the
use
of
personal
watercraft in the three
specified estuaries (cl
2.33(a))
No relevant provisions
No relevant provisions

Vessel speed must not
exceed 4 knots when
within 200 metres of
the
trigonometrical
station on Julian Rocks
(cl 5.5)
Speed limit of 4 knots
applies
to
any
nominated
‘speed
restricted area’ within
the sanctuary zone (cl
6.6)

No relevant provisions

(b) Aquatic Reserves
No provisions relating to the regulation of vessel activities within aquatic reserves
currently exist. However, under the Fisheries Management Act 1994, the management
plan, if one has been prepared, of an aquatic reserve can make provisions with respect to
the regulation of activities inside the corresponding aquatic reserve. 106 The ‘activities’
referred to in the Fisheries Management Act 1994 may be interpreted to include any
shipping related activities. This means it is still possible to regulate vessel activities
within an aquatic reserve if the management plan of that aquatic reserve contains the
106

Fisheries Management Act 1994 (NSW) s 197A(2)(b).
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appropriate provisions. More importantly, given the fact that parliamentary approval is
not a requisite for the preparation of management plans, the onus to regulate vessel
activities in such instance is essentially a management decision to be made with respect
to each individual aquatic reserve. Ultimately, unless specific measures regarding the
regulation of vessel activities are included in the management plan, an aquatic reserve
would still lack the capacity to address or minimise the threat of vessel strike.
Furthermore, the preparation and implementation of management plan for aquatic
reserves is not compulsory (see Chapter 3.3.2.2.1).
(c) National Parks and Nature Reserves
Coastal national parks and nature reserves have limited capacity to regulate vessel
activities within their marine components. The operation or use of vessels in any waters
inside national parks or nature reserves is regulated or prohibited in accordance with the
regulatory provisions prescribed by the National Parks and Wildlife Regulation 2009. 107
It is an offence under the National Parks and Wildlife Regulation 2009 to operate any
vehicle, vessel or aircraft in a manner that is likely to interfere or cause nuisance to any
animals. 108 While the definition of ‘nuisance’ is not specified, if inflicting physical
distress from collision with vessels is considered a ‘nuisance’ to animals, then this
effectively means the operation of a vessel in a manner that is likely to result in
incidents of vessel strike whilst within the marine waters of coastal national parks or
nature reserves would be considered an offence under the National Parks and Wildlife
Regulation 2009. Additionally, the National Parks and Wildlife Regulation 2009
contains several general provisions prescribing the allowable approach distances for
vessels in relations to marine mammals. 109 It also contains provisions that regulate the
manners in which vessels are to be operated when in close vicinity (i.e. when within the
‘caution zone’ 110 ), or when approached by certain marine mammals. 111 It is noted,
however, that the provisions relating to the regulation of vessel activities in the vicinity
of marine mammals are in fact applicable across the whole of NSW, rather than just the
marine areas incorporated within coastal national parks or nature reserves.
107

National Parks and Wildlife Regulation 2009 (NSW) cll 7(1)(i)-(m).
National Parks and Wildlife Regulation 2009 (NSW) cl 13(1)(e).
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National Parks and Wildlife Regulation 2009 (NSW) cll 61, 67.
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The ‘caution zone’ for a marine mammal, as defined in clause 59 of the National Parks and Wildlife
Regulation 2009, means an area around the mammal that is within a radius of 150 metres for dolphin, and
300 metres for whale.
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National Parks and Wildlife Regulation 2009 (NSW) cll 62-63.
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Assessment of Adequacy
All MPAs in NSW, with the exception of aquatic reserves, are augmented by specific
provisions dedicated to the regulation of vessel traffic, which can be adopted as ad hoc
measures to minimise the threats of vessel strike on marine animals, especially marine
mammals. These provisions provide the regulatory platform upon which vessel traffic
and activities inside MPAs may be avoided or managed. This is further strengthened by
overarching provisions, such as those as prescribed in Division 3A of the National
Parks and Wildlife Regulation 2009, concerning the protection of marine mammals,
which apply to all land and waters under NSW jurisdiction. This means the presence of
MPAs, except aquatic reserves, effectively provides an additional level of regulation on
vessel activities that will apply specifically to the areas covered by the MPAs. The
presence of a marine park can potentially provide up to three additional levels of
regulation, firstly through the enforcement of general provisions that apply to all marine
parks, which may be superseded by the provisions, if any, of individual zoning plans,
and ultimately the overriding provisions imposed under marine park closures, if
declared. Additionally, it is also possible for vessel strike to be identified as a key
threatening process under the Threatened Species Conservation Act 1995. 112 The
subsequent preparation and implementation of threat abatement plans may provide
specific actions for addressing the threat of ship strike, which could involve imposing
restrictions on vessel traffic, vessel type or vessel activities in certain marine areas. This
offers a possible alternative means for addressing the threat of vessel strike in the
absence or in place of MPAs. However, vessel strike is not currently recognised as a
key threatening process under the conservation laws of NSW.
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Threatened Species Conservation Act 1995 (NSW) Part 5.
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Table 5.6: Capacity of the different MPAs to address the threat of vessel strike
MPA Type
Means of addressing the threat of vessel Capacity to prevent the
strike
onset of threat
Marine Park
Threat of vessel strike is indirectly Vessel activities can be
addressed through the regulation of vessel prohibited and/or regulated in
activities in accordance with the provisions marine parks.
of the zoning plan of each marine park.
Aquatic
No provisions relating to the regulation of No provisions concerning the
Reserve
vessel activities inside aquatic reserves. regulation of vessel activities
While the management plans of aquatic in aquatic reserves, although
reserves can contain provisions that may be it is possible to regulate
enforced to regulate vessel activities inside vessel activities if the
aquatic reserves, a management plan is not management plan (which is
necessarily available for all aquatic not compulsory) has been
reserves, since it is not a mandatory prepared and contains the
relevant provisions.
requirement.
Vessels must not be operated in the marine Vessel activities can be
Marine
component of waters of a coastal national park or nature prohibited and/or regulated in
coastal national reserve in a manner that is likely to the marine areas within
park or nature interfere or cause nuisance to any coastal national parks or
reserve
nature reserves.
animals.

5.2.2 Modification and Destruction of Habitats
The modification and/or destruction of marine habitats as the result of anthropogenic
causes constitute one of the major threats to marine biodiversity. MPAs have the
capacity to address possible threats to marine habitats through the regulation of human
activities that are likely to have significant impacts on sensitive marine habitats. The
way(s) in which the presence of MPAs contributes to the overall protection of marine
habitats will now be discussed with respect to the five principal causes of disturbance to
marine habitats.

5.2.2.1 Mining
All MPAs in NSW address potential physical threats to marine and coastal habitats
caused by mining activities through a similar combination of regulation (with respect to
the types of mining operations that may be permitted and where they are allowed to be
undertaken) or outright prohibition. 113 All marine parks in NSW have the capacity,
through the zoning plans, to regulate the carrying out of any activities within the
different zones of the marine parks. This means marine parks have the capacity to
113
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prohibit and/or regulate mining and any mining related activities within their boundaries.
With the exception of sand extraction for the purposes of conservation or risk
prevention, 114 mining and prospecting of any kind are prohibited in all NSW marine
parks, unless expressly authorised by an Act of Parliament. 115 However, while the
provisions of the Offshore Minerals Act 1999, the Mining Act 1992, the Petroleum
(Onshore) Act 1991 and the Petroleum (Offshore) Act 1982 cease to apply to any area
within a marine park, 116 existing mining licences, leases or permits are not rendered
void by the declaration of marine parks, although they cannot be renewed or extended
without parliamentary approval. 117 Parallel sets of provisions relating to the prohibition
and regulation of mining and prospecting also exist and apply to aquatic reserves 118 and
national parks or nature reserves. 119 No instances of authorised mining activities in
MPAs currently exist in NSW. In some marine parks, the collecting of shells and shell
grit for recreational purposes or the collecting of fossils for research purposes may be
allowed in zones other than sanctuary zones. 120 Commercial extractions of shell grit are
still prohibited inside most marine parks, thus minimising the extent of physical impacts
on marine habitats typically associated with large scale extractive activities.
Assessment of adequacy
The threats to marine habitats, and consequently marine biodiversity, caused by mining
are dealt with in identical manners in all three types of MPA in NSW – that is, by
imposing ubiquitous prohibition on all forms of mining and mining related activities
(including prospecting). The prohibitions are imposed through the provisions prescribed
by the relevant laws corresponding to each type of MPA. While such prohibitions
generally have no effects on any mining leases already in force prior to the declaration
of an MPA, stop work orders or interim protection orders could be issued to enforce the
temporary cessation of any action(s), which does not exclude mining, that is likely to
have detrimental effects on threatened species, populations or communities, their
habitats, or any other critical habitats. Provisions for the making of such orders
114
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currently exist in the National Parks and Wildlife Act 1974, 121 the Fisheries
Management Act 1994, 122 and the Threatened Species Conservation Act 1995, 123 and
may be applied to any land or waters under the jurisdiction of NSW, including any land
or waters that are not formally reserved as protected areas. The value of MPA therefore
lies in the fact that the presence of an MPA in NSW effectively ensures the exclusion of
further or newly proposed mining activities, unless approved by Parliament, from taking
place inside protected land or waters that have been reserved for conservation purposes.
As such, all MPAs in NSW, irrespective of the actual designation, have the capacity (in
a legal sense) to avert potential deleterious impacts to marine habitats and marine
biodiversity that would otherwise result from the effects of mining.
Table 5.7: Capacity of the different MPAs to address the threat associated with mining
MPA Type
Means of addressing the threat of Capacity to prevent the onset of
mining
threat
Marine Park
General prohibition on mining of Mining and prospecting can be
any kind inside marine parks.
prohibited.
Aquatic Reserve
General prohibition on mining of Mining and prospecting can be
any kind inside aquatic reserves.
prohibited.
Marine component General prohibition on mining of Mining and prospecting can be
of coastal national any kind inside national parks or prohibited.
park or nature nature reserves.
reserve

5.2.2.2 Fishing
The physical impacts of fishing activities on sensitive marine habitats can be moderated
in MPAs by imposing regulatory controls (which could be in the form of either
prohibitions or restrictions) over the types of fishing activities that are permitted to take
place, and/or where they are allowed to take place. Some forms of gear restriction on
permissible fishing activities may also be imposed in MPAs in order to ensure high
impact fishing equipment and methods are not used in areas where fishing is permitted.
The measures and provisions that may be implemented in each of the three types of
MPA in NSW to address the negative impacts of fishing are essentially the same as the
measures and provisions that may be implemented to address the threat of overfishing,
most of which have already been identified and discussed (see Chapter 5.2.1.1).
121
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(a) Marine Parks
It is an offence, under the Marine Parks (Zoning Plans) Regulation 1999, to damage or
interfere (or attempt to damage or interfere) with any part of the marine habitat within
any of the zones of a marine park. 124 Furthermore, through the implementation of the
zoning plan, a marine park has control over the types of fishing activities that may be
permitted in different parts of the marine park, depending on the perceived sensitivity of
the habitats to potential physical disturbances. This means the capacity of a marine park
to address the physical impacts of fishing is analogous to its capacity to regulate fishing
within the different zones, since addressing the impact of fishing on marine habitats
essentially involves the regulation of fishing activities (in terms of where fishing may be
allowed, and the methods of fishing that may be allowed) within marine parks. More
importantly, this means it is possible for the threats to marine habitats associated with
the physical impact of fishing operations to be nullified by the presence of a marine
park through the prohibition of fishing activities. The highest level of habitat protection
against the impacts of fishing is therefore found inside sanctuary zones of marine parks,
where fishing of any kind is unconditionally prohibited. 125 To a lesser extent, similar
prohibitions may also be imposed within the habitat protection zone, even though
recreational fishing is generally allowed, subject to equipment restrictions, as well as
any other conditions as outlined in the zoning plan. 126 Some form of fishing prohibition
can also be enforced when a marine park closure is declared, which may apply to all or
parts of a marine park.
Marine parks may be considered adequate, as a conservation measure, simply on the
basis of having the capacity to nullify the threat of fishing on marine habitats through
the use of sanctuary zones. Therefore, it is the way in which a marine park is zoned,
especially with respect to the designation of sanctuary zones and habitat protection
zones, and how the fishing restrictions are enforced inside those zones, that ultimately
determine its effectiveness in preventing the negative physical impacts of fishing
activities on marine habitats.
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Marine Parks (Zoning Plans) Regulation 1999 (NSW) cll 1.11(1)(c), 1.16(1)(c), 1.19(1)(c),
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(b) Aquatic Reserves
One of the objectives of aquatic reserves is the conservation of marine biodiversity (of
fish and marine vegetation) through the protection of fish habitats, 127 which is to be
achieved by preventing or minimising adverse impacts on marine environments. As is
the case for all MPAs, the protection of marine habitats from the physical impacts of
fishing is generally achieved through the regulation of fishing activities. Prohibitions
relating to the taking of fish in aquatic reserves are imposed through provisions
prescribed in the Fisheries Management (Aquatic Reserves) Regulation 2002, or
enforced under aquatic reserve notifications, which currently apply to six of the 11
aquatic reserves in NSW. 128 However, as discussed previously, there are general
exemptions to fishing prohibitions that allow some forms of fishing to still take place
inside aquatic reserves, provided they are conducted pursuant to any prescribed gear
restrictions and/or approved by the appropriate authority (see Table 5.1). For example,
the taking of fish by means of a spear or a hook and line is exempted in some aquatic
reserves (such as in Long Reef Aquatic Reserve, North Harbour Aquatic Reserve and
Towra Point Aquatic Reserve). The inclusion of such exemptions has the effect of
allowing low impact recreational fishing to continue, while retaining the capacity to
minimise the physical disturbance caused by fishing by prohibiting commercial fishing,
which typically deploy high impact equipment and techniques. More importantly, the
gear restrictions imposed by the exemptions prevent destructive fishing activities such
as bottom trawling and dredging from taking place inside aquatic reserves.
(c) National Parks and Nature Reserves
Under the ‘protection of animals’ provisions in the National Parks and Wildlife
Regulation 2009, any activities or action, that interfere with any animal’s habitation or
resting place are strictly prohibited. 129 While the aforementioned activities may include
fishing, the definition of ‘animal’ for the purpose of this regulation, and the
corresponding National Parks and Wildlife Act 1974 actually exclude ‘fish’ as defined
in the Fisheries Management Act 1994. This means the habitat protection provisions
127

Fisheries Management Act 1994 (NSW) s 194(2)(a).
Barrenjoey Head Aquatic Reserve, Boat Harbour Aquatic Reserve, Bronte-Coogee Aquatic Reserve,
Cabbage Tree Bay Aquatic Reserve, Cape Bank Aquatic Reserve and Narrabeen Head Aquatic Reserve
are all currently subject to the Aquatic Reserve Notification declared in September 15, 2006 (published in
the NSW Government Gazette No. 116, p.8055) which outlines the activities that are prohibited
(Schedule 1) and those that are permitted (Schedule 2) in those six aquatic reserves.
129
National Parks and Wildlife Regulation 2009 (NSW) cl 12(1)(c).
128

236

applicable to national parks and nature reserves do not legally apply to fish habitats,
unless those habitats are also utilised by animals other than ‘fish’, which is not
uncommon. As such, marine habitats within coastal national parks or nature reserves
can only be indirectly protected from the impacts of fishing if there are restrictions on
the types or methods of fishing that may be allowed. Fishing is no longer prohibited or
regulated inside national parks or nature reserves, unless specific restrictions or fishing
closures implemented under the Fisheries Management Act 1994 apply. The omission
of the provision 130 that prohibits the trapping and netting of fish from the National
Parks and Wildlife Regulation 2009 means national parks or nature reserves now lack
the capacity to prevent or minimise potential disturbance to marine habitats that may be
caused by, or during, the taking of fish.
Assessment of Adequacy
Not all MPAs in NSW have appropriate regulatory provisions to prevent or manage the
impacts of fishing. The presence of either a marine park or an aquatic reserve can
provide adequate means of averting the threats to marine habitats associated with the
physical impact of fishing. This is because marine parks and aquatic reserves have the
capacity to prohibit or regulate fishing activities, thus preventing or minimising the
potential disturbance of fishing on marine habitats. By comparison, national parks and
nature reserves in NSW do not have the capacity to impose any general restrictions on
any form of fishing, due to the lack of applicable provisions in both the National Parks
and Wildlife Act 1974 and the National Parks and Wildlife Regulation 2009.
Furthermore, while recreational fishing is generally considered low impact and
therefore permitted under most circumstances in all three types of MPA, it is
nonetheless significant in numbers, yet the likely cumulative impact of recreational
fishing is neither acknowledged nor addressed in any of the three types of MPA by way
of provisions.
MPAs are not the only available measures for addressing the issue of habitat loss due to
fishing. Apart from the use of MPAs, there are other measures that could be adopted to
deal with the threats of habitat destruction. For example, spatially defined fishing
prohibitions can be imposed through the declaration of fishing closures under the
130
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Fisheries Management Act 1994, which may be enforced in all or specified waters with
respect to a specific species of fish, or fisheries or fishing method. 131 However, while
fishing closures may be useful in prohibiting fishing activities, they lack the
permanency of MPAs.
Another possible measure involves the preparation and implementation of habitat
protection plans under the Fisheries Management Act 1994. 132 However, the inherent
purpose of the habitat protection plan, by virtue of being an instrument under fisheries
legislation, is to provide for the protection of fish habitats, as opposed to the protection
of marine habitats in general. 133 A habitat protection plan may be implemented either
generically across the entirely state or specifically to particular areas, or it may apply to
particular species of fish. 134 To strengthen the habitat protection measures, there are
specific provisions in the National Parks and Wildlife Regulation 2009 that prohibit the
disturbance and removal of vegetation inside any national parks or nature reserves. 135
Table 5.8: Capacity of the different MPAs to address the threat to associated with fishing
MPA Type
Means of addressing the impact of fishing Capacity to prevent the
on marine habitats
onset of threat
Marine Park
Fishing of any kind is prohibited in the Fishing activities can be
sanctuary zone.
directly prohibited and/or
regulated.
Aquatic Reserve
Fishing of any kind is unconditionally Fishing activities can be
prohibited in the sanctuary zone, if one has directly prohibited and/or
been designated; otherwise fishing is regulated.
generally not permitted in aquatic reserves,
although exemptions for some forms of
fishing may apply.
Marine component Fishing may be prohibited if the marine Fish habitats may be
of coastal national component of a coastl national park and indirectly protected if
park or nature nature reserve overlaps with an aquatic they are also perceived as
reserve
‘animal’ habitats.
reserve or marine park.
Provisions relating to the protection of
habitats only apply to ‘animal’ habitats,
which may overlap and therefore include
some fish habitats.
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134
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Fisheries Management Act 1994 (NSW) s 8.
Fisheries Management Act 1994 (NSW) ss 192, 193.
Fisheries Management Act 1994 (NSW) s 194(2)(a).
Fisheries Management Act 1994 (NSW) s 192(2)(c).
National Parks and Wildlife Regulation 2009 (NSW) cl 18(1)(a).
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5.2.2.3 Coastal Development
Apart from enforcing the cessation of all forms of coastal development, which is not
always possible, any attempt to address the threat of coastal development on marine
biodiversity essentially involves minimising the extent and magnitude of the physical
impacts of urban, industrial or agricultural development on coastal and marine
habitats. 136 This may be accomplished, through the use of MPAs, by imposing a range
of regulations on potentially deleterious coastal development or activities inside or in
the vicinity of MPAs.
(a) Marine Park
The types of coastal development or activities that are prohibited or permissible inside
the various zones of marine parks may be specified in the Marine Parks Act 1997 and
the Marine Parks (Zoning Plans) Regulation 1999. The sanctuary zones of marine parks
are established with the intention of providing the highest level of protection, which
includes protection against habitat degradation caused by coastal development. The
designation of sanctuary zones has the effect of excluding coastal development from
areas incorporated within sanctuary zones. As such, activities that are likely to damage
or interfere with the marine habitats are generally not permitted inside sanctuary zones.
For example, activities such as dredging and beach replenishment are generally
prohibited in the sanctuary zones of marine parks unless they are carried out under
circumstances prescribed in the Marine Parks (Zoning Plans) Regulation 1999. 137 The
zoning plans of individual marine parks can override the general provisions, including
any prohibitions, of the Marine Parks (Zoning Plans) Regulation 1999. This means
some activities that are generally prohibited inside sanctuary zones may still be
classified as permissible uses in some marine parks, or vice versa. Such examples can
be found in the zoning plans of Batemans Marine Park138 and Port Stephens-Great
Lakes Marine Parks, 139 where the construction of coastal infrastructures (such as jetties,
wharves, pontoons, groynes, retaining walls, boat ramps, moorings, boardwalks,
navigation markers, signs, stormwater drains, and even aquaculture facilities) are
136

GESAMP (IMO/FAO/UNESCO-IOC/WMO/WHO/IAEA/UN/UNEP) and Advisory Committee on
Protection of the Sea, Protecting the oceans from land-based activities: Land-based sources and activities
affecting the quality and uses of the marine, coastal and associated freshwater environment, GESAMP
Reports and Studies No. 71, 2001, p. 107.
137
See Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 1.13.
138
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 6.7.
139
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 7.5.
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actually allowed in sanctuary zones, but only for maintenance or replacement purposes.
The development of new infrastructure and the upgrading of existing facilities remain
prohibited.
Despite the fact that some activities are expressly prohibited in the sanctuary zones,
marine parks in general lack the capacity to directly regulate coastal development. The
environmental impact assessment (EIA) process provides the principal means in which
coastal development can be regulated or prohibited within marine parks. Any
development or activity intended or proposed to be undertaken in or near a marine park
must be subject to mandatory EIA in accordance with the provisions under either Part 4
or Part 5 of the Environmental Planning and Assessment Act 1979. 140 While the need
for EIA would still apply in the absence of a marine park, the presence of a marine park
has the effect of invoking additional requirements to standard EIA process. The granting
of approval (or consent) to any activity or development to be carried out inside a marine
park will also require the concurrence (or consultation, if the determining authority is in
fact a Minister) of the ‘relevant Ministers’ 141 as referred to in the Marine Parks Act
1997. 142 Furthermore, the potential impacts on the marine park must also be considered
with regards to any proposed development or activity to be taken outside but in the
locality of a marine park.

143

Consent or approval for such development or activity

cannot be granted by a consent authority or a determining authority without having
consulted the Marine Parks Authority if the development or activity is likely to have an
effect on any animals or plants or their habitats inside that marine park. 144
The additional requirement relating to the seeking of concurrence or consultation is
important because it ensures the consent authority or determining authority take into
consideration factors such as the objects of the Marine Parks Act 1997, the permissible
uses or prohibitions under the Marine Parks (Zoning Plans) Regulation 1999, any
relevant zoning plans, and any marine park closure that is in force, before deciding
whether to grant or refuse consent. While the granting of approval of any proposed
140

Marine Parks Act 1997 (NSW) ss 19-20.
Section 5 of the Marine Parks Act 1997 states that a reference to ‘the relevant Ministers’ in that Act is
a reference to the Minister administering the National Parks and Wildlife Act 1974 and the Minister
administering the Fisheries Management Act 1995.
142
See Marine Parks Act 1997 (NSW) s 19.
143
Marine Parks Act 1997 (NSW) s 20(1).
144
Marine Parks Act 1997 (NSW) ss 20(2)-(3).
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development or activity is ultimately determined by the outcome of the EIA, the
supplementary requirements invoked by the presence of a marine park provide the basis
to reject any proposed coastal development, if the requirements cannot be met. This
effectively allows marine parks to indirectly regulate or prevent coastal development.
(b) Aquatic Reserves
Aquatic reserves in NSW generally do not have the capacity to directly address the
various threats to marine habitats associated with coastal urbanisation. Unlike marine
parks, the use of sanctuary zones as means of regulating certain activities is not always
possible, since zoning is not compulsory in aquatic reserves. The regulatory provisions
(or prohibitions) for each individual aquatic reserve are prescribed under the Fisheries
Management (Aquatic Reserves) Regulation 2002. 145 Very few of these provisions
relate specifically to the regulation (or prohibition) of coastal development. For example,
Part 3 of the Fisheries Management (Aquatic Reserves) Regulation 2002 contains a
clause that prohibits the construction, operation or use of jetties or slipways in Shiprock
Aquatic Reserve, 146 and provides for the removal or dismantlement of any such
structures constructed in contravention of that clause. 147 The prohibition does not,
however, extend to existing jetties or slipways that were lawfully constructed prior to
the commencement of this clause. 148 In terms of the capacity to address the threat of
habitat destruction, it is the existence of provisions of such nature that provides the basis
upon which aquatic reserves can prevent coastal development and therefore avert
potential threats to coastal marine habitats. This provision is only applicable to the
Shiprock Aquatic Reserve, and no other provisions of this nature currently exist for any
of the other aquatic reserves.
Despite the lack of provisions concerning the regulation of coastal development, any
development or activity to be carried out in areas inside or in the locality of an aquatic
reserve must also be subjected to the EIA process in accordance with provisions under
either Part 4 or Part 5 of the Environmental Planning and Assessment Act 1979. 149
145

Parts of the Fisheries Management (Aquatic Reserves) Regulation 2002 that are relevant to individual
aquatic reserves are: Part 2 Long Reef; Part 3 Shiprock; Part 5 North Harbour; Part 6 Bushranger’s Bay;
Part 8 Towra Point.
146
Fisheries Management (Aquatic Reserves) Regulation 2002 (NSW) cl 12A(1).
147
Fisheries Management (Aquatic Reserves) Regulation 2002 (NSW) cl 12A(3).
148
Fisheries Management (Aquatic Reserves) Regulation 2002 (NSW) cl 12A(2).
149
Fisheries Management Act 1994 (NSW) ss 197C, 197D.
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While the need for EIA applies regardless of the presence or absence of aquatic reserves,
the presence of an aquatic reserve can trigger additional requirements to standard EIA
process the same way that additional requirements may be triggered by the presence of a
marine park. This allows aquatic reserves to indirectly regulate or prevent coastal
development. Similar to the requirements that are invoked by a marine park, the
additional requirements invoked by an aquatic reserve also involve enforcing the
obligation for the consent or determining authority to consider additional factors such as
the objects of the Fisheries Management Act 1994, the objectives of the relevant aquatic
reserve (if a management plan for that aquatic reserve exists), and the permissible uses
for the area concerned (including any aquatic reserve notification), when deciding
whether consent should be granted or refused. 150 Furthermore, the presence of an
aquatic reserve invokes the requirement regarding the necessity to seek appropriate
concurrence, 151 or consultation 152 with the Minister administering the Fisheries
Management Act 1994 before any approval may be granted. These additional
requirements are important because they provide the means of ensuring coastal
development will not be allowed to proceed with having recognised the potential
adverse effects on the marine habitats within aquatic reserves.
(c) National Parks and Nature Reserves
The threat of physical disturbance to habitats caused by coastal development is largely
avoided in coastal national parks and nature reserves through the prohibition on the
construction of any structures, installations, engineering works and other fixtures inside
the parks/reserves. 153 The fact that no person is allowed to permanently reside in any
national park or nature reserve 154

eliminates the need for coastal residential

development, thus removing a major cause of habitat destruction. However, this is
undermined by another provision in the National Parks and Wildlife Act 1974 that
actually allows the Minister 155 to grant the leasing of land within national parks or
nature reserves, or to grant licences to construct buildings, facilities or amenities within
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Fisheries Management Act 1994 (NSW) ss 197C(1)(a), 197C(2)(a), 197C(3)(a), 197D(1), 197D(3)(a).
Fisheries Management Act 1994 (NSW) ss 197C(1)(b), 197C(3)(b).
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Fisheries Management Act 1994 (NSW) ss 197C(2)(b), 197D(2), 197D(3)(b).
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National Parks and Wildlife Regulation 2009 (NSW) cl 17(1)(c).
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National Parks and Wildlife Regulation 2009 (NSW) cl 10(3).
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The term ‘Minister’, whenever it is used in the context of national parks and nature reserves, refers to
the Minister that administers the National Parks and Wildlife Act 1974.
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national parks or nature reserves for the purpose of accommodation or tourism. 156
Terms and conditions, which may or may not necessarily relate to environmental
standards or conservation objectives, may be attached to such leases or licences to
ensure that any potential environmental impacts arising from the granting of leases or
licenses may be avoided or minimised. 157 Depending on the level of stringency and
their relevance to environmental protection and/or conservation, these accompanying
terms or conditions can provide the means by which national parks and nature reserves
can manage the potential negative impacts of approved coastal development on marine
habitats inside the parks or reserves.
Unlike marine parks and aquatic reserves, there is a specific provision which applies to
all national parks and nature reserves that may be enforced to address the threat to
marine habitats due to human induced changes to hydrology. It is an offence under the
National Parks and Wildlife Regulation 2009 to ‘dam, divert or pollute the water in any
waters’ within a national park or nature reserve. 158 This safeguards against unnatural
alterations to existing hydrology, thus minimising the risk and impact of erosion and/or
sedimentation. Furthermore, it also has the effect of preventing any potential
human-induced disturbance to the salinity profile, which can have significant
ramifications on estuarine ecology (see Chapter 4.2.3.3).
Assessment of Adequacy
All three types of MPA in NSW have some capacity to either directly or indirectly
prevent or minimise the physical impacts of coastal development. However, the manner
in which the potential threat to marine habitats caused by coastal development is
addressed varies between the three different types of MPA.
Apart from the marine extensions of coastal national park and nature reserves, MPAs in
NSW generally lack the capacity to directly regulate or prevent the various activities
(particularly land-based activities) associated with coastal development. This is because
while the mere presence of any kind of MPA in NSW will invoke some form of
restriction with regards to coastal development, only national parks and nature reserves
156
157
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National Parks and Wildlife Act 1974 (NSW) s 151(1).
National Parks and Wildlife Act 1974 (NSW) s 151(4).
National Parks and Wildlife Regulation 2009 (NSW) cl 11(1)(i).

243

currently have the relevant provisions to directly prevent coastal development through
specific prohibitions on the construction of any structures, installations, engineering
works and other fixtures within any part of a national park or nature reserve.
Furthermore, only national parks and nature reserves currently have the relevant
provision to prohibit any action (such as the damming or diversion of water) that is
likely to interfere with existing hydrology. No such provisions are available for marine
parks and aquatic reserves.
For marine parks, the designation of sanctuary zones provides the principal means of
preventing coastal development from taking place by excluding certain activities (such
as dredging and beach replenishment) that are likely to damage or interfere with the
marine habitats within the marine parks. The use of sanctuary zones as means of
preventing coastal development is not always an option for aquatic reserves since
aquatic reserves are generally not zoned. Towra Point Aquatic Reserve is the only
aquatic reserve in NSW that contains a designated sanctuary zone, 159 but no applicable
restrictions or prohibitions relating specifically to coastal development have been
imposed in the sanctuary zone of Towra Point Aquatic Reserve. Instead, marine parks
and aquatic reserves have the capacity to indirectly prevent or regulate coastal
development through the EIA process.
While the need for approval under the EIA process still applies to a proposed
development regardless of the presence or absence of MPAs, the presence of a marine
park or aquatic reserve has the effect of imposing supplementary requirements to the
standard EIA process. Therefore, the significance of marine parks and aquatic reserves
lies in the fact that the presence of either will invoke the requirement to consider
additional factors, and to seek either the concurrence of, or consultation with the
relevant Minister(s) before any approval is to be granted, which is not a necessity under
other circumstances. The presence of national parks and nature reserves do not invoke
any additional requirements to the standard EIA process.
In light of the discrepancies in legal coverage and regulatory capabilities, the capacity to
address the threat of coastal development will invariably be limited and fragmented if
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Fisheries Management (Aquatic Reserves) Regulation 2002 (NSW) cl 26.
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each of the three types of MPA in NSW is utilised independently. This can be rectified
if either marine parks or aquatic reserves are implemented synergistically with coastal
national parks or nature reserves, meaning any overlapping area would then have the
capacity to regulate coastal development through specific provisions (as provided for by
coastal national parks and nature reserves), as well as additional requirements to the
EIA process (as invoked by the presence of marine parks or aquatic reserves).
Table 5.9: Capacity of the different MPAs to address the threat associated with coastal
development
MPA Type
Means of addressing the threat of Capacity to prevent the
coastal development
onset of threat
While
some types of coastal
Marine Park
Development or activities that are
may
be
likely to damage or interfere with the development
prohibited
in
sanctuary
marine habitats are generally not
permitted inside sanctuary zones, zones, the EIA process,
by
the
unless classified as permissible uses in supplemented
additional
requirements
the zoning plan.
invoked by the presence of
The concurrence of, or consultation with marine park, is still the
the relevant authority is required in principal means through
addition to the standard environmental which coastal development
impact assessment and approval process can be regulated or
for any proposed aquaculture operations prohibited in marine parks.
to be carried out in or near a marine park.
Aquatic Reserve
Concurrence of, or consultation with the Unless specific prohibition
relevant authority is required in addition exists, the EIA process,
by
the
to the standard environmental impact supplemented
requirements
assessment and approval process for any additional
proposed aquaculture operations to be invoked by the presence of
aquatic reserve, provides
carried out in or near an aquatic reserve.
the
only
means
of
preventing the carrying out
of coastal development.
Marine component Construction
of
any
structures, Certain types of coastal
of coastal national installations, engineering works and development are prohibited
park or nature other fixtures is prohibited inside inside national parks and
nature reserves, or are only
reserve
national parks and nature reserves.
allowed to be carried out
The granting of leases or licences to with compliance to attached
construct buildings, facilities or terms and conditions.
amenities inside national parks and
nature reserves may be accompanied by

terms and conditions relating to
environmental
standards
or
obligations.
The damming and diversion of water are
prohibited.
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5.2.2.4 Aquaculture
The operations and conduct of aquaculture activities in NSW are primarily regulated
under fisheries laws. 160 However, the Marine Parks Act 1997 and the National Parks
and Wildlife Act 1974, and the corresponding regulations, 161 also contain provisions
relating to the restrictions and/or conditions that may be imposed on aquaculture
activities within individual MPAs, or within certain zones of individual MPAs. The
manner in which these restrictions are applied to the various types of MPA determines
whether, and to what extent, the threats to marine habitats caused by aquacultures may
be addressed.
(a) Marine Park
The zoning scheme of marine parks provides the legal basis for regulating
anthropogenic activities, including aquaculture. This means it provides the means for
addressing the potential impacts of aquaculture on coastal/marine habitats by allowing
spatially defined restrictions, with respect to where aquaculture operations are permitted
to take place, to be imposed. The regulation of aquaculture activities within the different
zones of a marine park is enforced in accordance with the general provisions of the
Marine Parks (Zoning Plans) Regulation 1999. 162 The capacity to impose regulatory
control over aquaculture activities in NSW marine parks is therefore largely determined
by how and where the different zones are designated. Aquaculture is not permitted in
areas that have been designated as sanctuary zones. 163 The only exception is if an
aquaculture lease was already in force prior to the designation of the sanctuary zone or
prior to the proclamation of the marine park. 164 Aquaculture is generally permitted in
general use zones, 165 but it is only permissible in habitat protection zones and special
purpose zone with the written consent (in the form of permits) of the relevant
Ministers. 166 The capacity to exclude aquaculture means the use of sanctuary zones and
160

The laws under which aquaculture operations are generally regulated are the Fisheries Management
Act 1994 and the Fisheries Management (Aquaculture) Regulation 2007.
161
The corresponding regulations referred to are the Marine Parks (Zoning Plans) Regulation 1999, and
the National Parks and Wildlife Regulation 2009.
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Aquaculture is permitted in general use zones (see Marine Parks (Zoning Plans) Regulation 1999
(NSW) cl 1.21) but is not permitted in sanctuary zones (cl 1.12). Aquaculture is permissible in habitat
protection zones and special purpose zones, but only with the consent of the relevant Ministers (cll 1.18,
1.24).
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Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 1.12.
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Marine Parks Act 1997 (NSW) s 12.
165
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 1.21.
166
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cll 1.18(1), 1.24.
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habitat protection zones (and special purpose zone in some marine parks) is a key factor
in preventing the threats to marine habitats caused by aquaculture. However, the
conduct of aquaculture operations, if allowed to take place inside a marine park, is
ultimately regulated by the Fisheries Management Act 1994. 167
The zoning plan of each individual marine park can impose further restrictions or
conditions, 168 which can either reinforce or override the general provisions. This means
while aquaculture may be permitted in the habitat protection zone under the general
provisions of the Marine Parks (Zoning Plans) Regulation 1999, it can still be
prohibited or restricted in accordance with the provisions contained in the zoning plans
of individual marine parks. 169 For example, despite the fact that aquaculture (with
permit) is generally allowed in the habitat protection zone according to clause 1.18 of
the Marine Parks (Zoning Plans) Regulation 1999, aquaculture is nonetheless not
permitted in the habitat protection zones of Solitary Islands Marine Park 170 and Lord
Howe Island Marine Park, 171 while only ‘extensive aquaculture’ 172 is permitted in the
habitat protection zones of Jervis Bay Marine Park, 173 Cape Byron Marine Park 174 and
Port Stephens-Great Lakes Marine Park. 175 In Batemans Marine Park, aquaculture is not
permissible in habitat protection zone, except within ‘the leased area of any class 1
leases within the meaning of the Fisheries Management (Aquaculture) Regulation
2007.’ 176 Similar prohibitions and restrictions may also apply to special purpose zones
under the zoning plans of individual marine parks.
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See the accompanying notes under clauses 1.18, 1.21 and 1.24 of the Marine Parks (Zoning Plan)
Regulation 1999.
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Marine Parks (Zoning Plans) Regulation 1999 (NSW) Part 2 – Solitary Islands Marine Park Zoning
Plan, cll 2.6, 2.14, 2.25; Part 3 – Jervis Bay Marine Park Zoning Plan cll 3.6, 3.11, 3.14, 3.18; Part 4 –
Lord Howe Island Marine Park Zoning Plan cl 4.7; Part 5 – Cape Byron Marine Park Zoning Plan cll 5.10,
5.14, 5.17; Part 6 – Port Stephens-Great Lakes Marine Park Zoning Plan cll 6.13, 6.21, 6.28; Part 7 –
Batemans Marine Park Zoning Plan cll 7.10, 7.15.
169
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 1.18(2).
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Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 2.14.
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Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 4.7.
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Extensive aquaculture is defined in clause 3 of the Fisheries Management (Aquaculture) Regulation
2007 as the form of aquaculture undertaken without providing supplementary food for the fish or marine
vegetation that are being cultivated.
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Only the extensive aquaculture of species that are native to the marine park is permitted. See Marine
Parks (Zoning Plans) Regulation 1999 (NSW) cl 3.11,
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Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 5.10.
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247

Additionally, the requirement for seek appropriate concurrence or consultation under
the Marine Parks Act 1997 also applies to aquaculture in the same way that it applies to
coastal development inside or in the locality of a marine park. This means the presence
of a marine park will impose an additional layer of scrutiny, whereby specific
assessment criteria must also be taken into consideration, if any proposed aquaculture
operation is to be approved via EIA process. 177
(b) Aquatic Reserves
Even though the conduct of aquaculture operations in NSW is primarily regulated under
the Fisheries Management Act 1994, there are no specific provisions in either the
Fisheries Management Act 1994 or the Fisheries Management (Aquatic Reserves)
Regulation 2002 that provide for the regulation of aquaculture operations within aquatic
reserves. The designation of an area as an aquatic reserve also has no effect on any
pre-existing aquaculture leases, 178 and unlike in the sanctuary zones of marine parks,
there is no mention in any of the relevant NSW fisheries laws that aquaculture leases in
aquatic reserves cannot be renewed or extended upon expiry. This suggests that the
presence of an aquatic reserve has no direct influence on the regulation of aquaculture.
Despite the limited capacity to directly regulate existing aquaculture activities, aquatic
reserves do in fact have the capacity to indirectly influence the decision on whether to
approve or refuse newly proposed aquaculture operations by invoking additional
requirements to the standard EIA process, in the same way that additional requirement
may be invoked by marine parks. 179 This means the presence of an aquatic reserve will
require the consenting or determining authority to take into consideration the objects of
the Fisheries Management Act 1994, the objectives of the aquatic reserve, and the
permissible uses of the area concerned before granting approval. 180 The need to seek
concurrence 181 or consultation 182 therefore provides the indirect means of control on
aquaculture inside or in the vicinity of aquatic reserves.
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Marine Parks Act 1997 (NSW) ss 19-20.
Fisheries Management Act 1994 (NSW) s 194(3).
179
Fisheries Management Act 1994 (NSW) s 197C and s 197D.
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(c) National Parks and Nature Reserves
Neither the National Parks and Wildlife Act 1974 nor the National Parks and Wildlife
Regulation 2009 contain any specific regulatory provisions relating to aquaculture. This
indicates that national parks or nature reserves do not have the capacity to prevent or
regulate aquaculture activities that take place in the marine components of the park or
reserve. It is specified in the National Parks and Wildlife Act 1974 that the reservation
of any land or water as part of a national park or nature reserve does not affect the terms
and conditions of any ‘existing interest’ (which can include existing aquaculture leases)
although the terms and conditions of such existing interest cannot be renewed or
extended, 183 with the exception of leases, licenses or permits granted under the Mining
Act 1992, the Offshore Minerals Act 1999, the Fisheries Management Act 1994,
Petroleum (Onshore) Act 1991 or the Petroleum (Submerged Lands) Act 1992. 184 This
means aquaculture leases or licenses, which are approved under the Fisheries
Management Act 1994, are effectively exempt from the non-renewal provision.
However, aquaculture leases cannot be granted without written concurrence from the
Minister administering the National Parks and Wildlife Act 1974. 185 This is comparable
to the requirement for concurrence invoked by marine parks and aquatic reserves. The
need to seek concurrence is important because it effectively imposes an additional layer
of scrutiny to the EIA process to ensure that any decisions made in favour of fisheries
interests would not be reached without having considered the conservation and
management objectives of national parks and nature reserves.
Assessment of Adequacy
The capacity in which aquaculture-induced threats to marine habitats can be addressed
by MPAs in NSW depends on whether and how aquaculture can be prohibited or
regulated within MPAs. Only marine parks have specific provisions that relate directly
to the regulation of aquaculture, whereby aquaculture is ubiquitously prohibited in all
sanctuary zones. This also means only marine parks have the capacity to directly and
adequately address the potential impacts of aquaculture on marine habitats on the basis
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National Parks and Wildlife Act 1974 (NSW) s 39(1)-(3).
National Parks and Wildlife Act 1974 (NSW) s 39(4).
National Parks and Wildlife Act 1974 (NSW) s 44.

249

that aquaculture can be excluded from certain parts of a marine park through the
designation of sanctuary zones.
All three types of MPA can invoke some additional requirements (such as the need to
seek concurrence or consultation, the need to consider additional factors, or a
combination of both) to the standard EIA process. Not only do these requirements
provide additional assessment criteria for the EIA generic process, they also provide for
the input (which could be in the form of endorsement, objection or technical advice)
from the perspective of the Minister or authority responsible for the management of
MPAs. This has the effect of ensuring aquaculture operations that are likely to have
significant impacts on marine habitats will not be allowed to take place, even in areas or
zones within the MPA where aquaculture is permissible. For aquatic reserves and
national parks/nature reserves, this provides the only means by which they are still able
to indirectly exclude aquaculture related activities via the EIA process.

Table 5.10: Capacity of the different MPAs to address the threat associated with aquaculture
MPA Type
Marine Park

Means of addressing the impact of Capacity to prevent the
aquaculture
onset of threat
can
be
Aquaculture is not permissible in Aquaculture
excluded from parts of the
sanctuary zones of marine parks.
marine park, and cannot be
Aquaculture may be allowed in habitat approved
without
the
protection zones and special purpose appropriate concurrence or
zones of marine parks with Ministerial consultation.
consent, and subject to further restrictions
imposed by the zoning plans of individual
marine parks.
Concurrence of (or consultation with) the
relevant authority is required in addition
to the standard EIA process for any
proposed aquaculture operations to be
carried out in or near a marine park.

Aquatic Reserve
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Aquaculture is not prohibited in aquatic While aquaculture cannot
be directly excluded inside
reserves.
aquatic reserves, it can be
Concurrence of (or consultation with) the indirectly regulated since
relevant authority is required in addition the
approval
for
to the standard environmental impact aquaculture can only be
assessment and approval process for any granted once
proposed aquaculture operations to be
carried out in or near an aquatic reserve.

Marine component
of coastal national
park or nature
reserve

The presence of a national park or nature
reserve imposes the requirement to seek
concurrence for the approval of new
leases or permits in addition to the
standard EIA process.

While aquaculture cannot
be disallowed in the marine
areas of a coastal national
park or nature reserve,
approval can not be granted
without the concurrence of
the appropriate Minister.

5.2.2.5 Vessel Activities
Under normal circumstances, the actual passage of vessels through the coastal waters of
NSW poses minimal threat to the marine environment. In most cases, it is the anchoring
of vessels and the associated vessel-borne pollution that account for most of the
potential threats to marine habitats. The adequacy of MPAs in addressing the impacts of
vessel traffic on marine habitats is therefore determined by whether, and how, vessel
activities can be prohibited or regulated within MPAs. The regulation of the activities of
foreign vessels is complicated by the provisions relating to the rights of innocent
passage for foreign vessels under the Law of the Sea.186 While foreign vessels cannot be
denied the rights of passage when transiting through the coastal waters (excluding
waters classified as internal waters) of NSW, which is within the territorial sea of
Australia, they are still required to comply with the relevant laws and regulations of the
coastal State (which in this case is the Commonwealth of Australia) for matters relating
to the conservation of the living resources of the sea, and the preservation of the
environment of the coastal State.187 However, the fact that NSW has jurisdiction over
marine waters up to three nautical miles offshore under the Offshore Constitutional
Settlement means for any vessel that traverses the coastal waters of NSW, the
aforementioned ‘laws and regulations of the coastal State’ effectively refer to the
relevant laws and regulations of NSW. As such, even foreign vessels must comply with
the relevant laws and regulations of NSW when inside the NSW coastal waters.
(a) Marine Parks
Regulatory provisions concerning where vessels may be anchored or moored inside
marine parks are prescribed under the Marine Parks (Zoning Plans) Regulation 1999. 188
The anchoring or mooring of vessels is generally not permitted in the sanctuary zones of
186
187
188

United Nations Convention on the Law of the Sea, Montego Bay, Jamaica, 10 December 1982, Art 17.
UNCLOS, Art 21(1).
Marine Parks Act 1997 (NSW) s 17(g).
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any marine parks, except in areas specially designated for such purposes. 189 The
anchoring or mooring of vessels in individual marine parks must also comply with
provisions of the zoning plan of the relevant marine park. 190 Individual zoning plans
may specify further restrictions or conditions on anchoring and mooring with respect to
the different zones or areas within the each marine park (see Table 5.11). 191 The zoning
plans even override the general provisions and provide possible exemptions to
otherwise prohibited activities upon meeting certain conditions. For example, despite
the general prohibition on the anchoring of vessels in sanctuary zones, anchoring is
permitted in the sanctuary zones of Port Stephens-Great Lakes Marine Park and
Batemans Marine Park, provided the anchor or any part of the vessel or its gear does not
come into contact with the seagrass bed. 192 Furthermore, while the additional
restrictions imposed by individual zoning plans can vary between marine parks, they
can also vary between zones of the same type within the same marine park. For example,
the anchoring of vessels is prohibited in the HMAS Creswell Special Purpose Zone of
Jervis Marine Park, 193 but not in the Huskisson Wharf Special Purpose Zone. While the
prohibition on anchoring imposed in the HMAS Creswell Special Purpose Zone is more
likely to be for security and safety purposes with respect to the operations and
maintenance of naval infrastructure rather than conservation motives, the restriction
imposed on anchoring and mooring will nonetheless provide some protection to the
marine habitats within the zone.
Table 5.11: A summary of the prohibitions and/or restrictions on the mooring and anchoring of
vessels, as prescribed in the zoning plans of the various marine parks in NSW, in addition to the
general provisions (cll 1.14 and 1.35) of the Marine Parks (Zoning Plans) Regulation 1999
Marine Park
Regulation relating to the Regulation relating to the
mooring of vessel
anchoring of vessel
Solitary
Island The mooring of vessel in sanctuary The anchoring of vessel in
Marine Park
zone is only allowed at approved sanctuary zone is only allowed at
sites (cl 2.8)
approved sites (cl. 2.8)
Jervis Bay Marine The mooring of vessel in sanctuary Anchoring of vessel in sanctuary
Park
zone is only allowed at moorings zone is only allowed at
provided by the appropriate designated sites (as specified in cl
authority for up to 24 hours at a 3.44), except in an emergency (cl
time, unless in an emergency (cl 3.8)
3.8)
189

Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 1.14.
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 1.35.
191
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cll 2.8, 3.8, 3.19, 3.30, 3.44, 4.4, 4.18, 4.19,
4.20, 5.4, 5.22.
192
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cll 6.36 and cl 7.28.
193
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 3.19.
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Anchoring not permitted in
HMAS Creswell SPZ (cl 3.19)

Lord Howe Island Ministerial consent is required to
Marine Park
use or occupy a mooring in the
marine park that is provided by a
relevant Authority (cl 4.20)
Cape Byron Marine No additional restrictions specified
Park
in the zoning plan

Anchoring within The Tubes
Seasonal Anchoring Area is not
allowed from November to May
(cl 3.30)
Additional
restrictions
on
anchoring may apply depending
on the length of the vessel (cll
4.4, 4.18, 4.19)
Anchoring in sanctuary zone is
allowed if vessel is not within 700
metres of trigonometrical station
on Julian Rocks, and no part of
the vessel is in contact with the
reef (cl 5.4)

Vessels that exceed 25 metres in
length are not allowed to anchor
in certain parts of the marine park
(cl 5.22)
Port Stephens-Great No additional restrictions specified Anchoring of vessel in sanctuary
Lakes Marine Park
in the zoning plan
zone is allowed, but only if the
anchor or any part of the vessel or
its gear does not come into
contact with the seagrass bed (cl
6.36)
Batemans
Marine No additional restrictions specified Anchoring of vessel in sanctuary
Park
in the zoning plan
zone is allowed, but only if the
anchor or any part of the vessel or
its gear does not come into
contact with the seagrass bed (cl
7.28)

(b) Aquatic Reserves
As an MPA, aquatic reserves in NSW generally have minimal capacity to prevent or
minimise vessel-related impacts on marine habitats. This is because the presence of an
aquatic reserve does not impose any specific restrictions or prohibitions on vessel
activities. This is reflected in the general lack of provisions relating to the regulation of
the mooring and anchoring of vessels, permissible vessel type, and vessel usage inside
aquatic reserves, even though there is no apparent legal barrier preventing aquatic
reserves from imposing regulations or restriction on vessel activities. In fact, it is
implied in the Fisheries Management Act 1994 that necessary provisions (which can
include provisions relating to the regulation of vessel activities) may be made under the
Fisheries Management (Aquatic Reserves) Regulation 2002 for the purpose of
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providing for the management and protection of aquatic reserves.194 Furthermore, the
management plan, if prepared, of individual aquatic reserves can also make provisions
with respect to the regulation of activities inside the aquatic reserve, in order to achieve
the objectives of the relevant aquatic reserves. 195 However, while either option may be
interpreted as providing a possible means of regulating vessel activities, neither option
has so far been utilised in any of the aquatic reserves in NSW.
(c) National Parks and Nature Reserves
The use of vessels for non-commercial purposes is not prohibited in the marine
components of any coastal national parks and nature reserves. However, the tying of
vessels by any means to any vegetation, and the mooring of vessels in non-designated
areas are generally not permitted inside a national park or nature reserve. 196 The
National Parks and Wildlife Regulation 2009 may also impose further restrictions, or
exemptions, regarding the mooring of vessels or other forms of vessel activities that are
only applicable to particular national parks or nature reserves. For example, Part 2
Division 4 of the National Parks and Wildlife Regulation 2009 contains specific
provisions that regulate the mooring of vessels within Ku-ring-gai Chase National Park.
However, while the mooring of vessels in the marine components of national parks or
nature reserves is clearly regulated, there are no relevant provisions that provide for the
regulation of the anchoring of vessels within national parks and nature reserves. This
may be perceived as a major deficiency considering anchoring is more likely to have
negative physical impacts on marine habitats.
Assessment of Adequacy
The mooring and anchoring of vessels represent the two principal vessel-related sources
of physical disturbance on marine habitats. 197 There are provisions relating to the
regulation of the mooring of vessels in all MPAs except aquatic reserves, which also
lack provisions relating to the regulation of the anchoring of vessels. Anchoring poses a
greater threat to marine habitats (especially benthic habitats) than mooring, yet there is
surprisingly very minimal regulation on anchoring in MPAs. Marine parks are the only
MPAs in NSW that currently have provisions that deal specifically with the anchoring
194
195
196
197

Fisheries Management Act 1994 (NSW) s 197(b).
Fisheries Management Act 1994 (NSW) s 197A(2)(b).
National Parks and Wildlife Regulation 2009 (NSW) cl 7(1)(l)-(m).
Segar, Introduction to Ocean Sciences, p. 536.
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of vessels, whereby anchoring is regulated (or prohibited) in the various zones of
marine parks in accordance with the provisions of the relevant zoning plans.
Despite the apparent lack of provisions concerning the regulation of mooring and
anchoring, aquatic reserves do in fact have the capacity, as provided for under the
Fisheries Management Act 1994, to impose appropriate regulation on both mooring and
anchoring through management plans. This is because the management plans of
individual aquatic reserves can contain specific regulatory provisions or management
directives relating to mooring and/or anchoring. However, the preparation of
management plans is not compulsory, and none of the existing management plans
currently contain any provisions relating to mooring and/or anchoring of vessels. As for
national parks and nature reserves, given the fact that most facets of vessel activities are
regulated under the National Parks and Wildlife Act 1974 and the National Parks and
Wildlife Regulation 2009, the lack of provisions on the regulation of anchoring creates a
significant gap in coverage. Furthermore, considering the extent of physical damage that
could be caused by anchoring, this also undermines the capacity to prevent
vessel-induced disturbance to marine habitats.
Nonetheless, the use of MPAs is not the only means of addressing the physical impacts
of vessel activities on marine habitats in NSW. An alternative approach exists in the
form of threat abatement plans. Threat abatement plans may be prepared and
implemented, in accordance with the provisions under either the Threatened Species
Conservation Act 1995 or the Fisheries Management Act 1994, in response to perceived
threats to critical marine habitats. The strength and advantage that threat abatement
plans have over MPAs lie in the fact that when implemented, threat abatement plans are
applicable to all lands and waters in NSW, as opposed to the areas protected within
MPAs. However, the implementation of threat abatement plan is only applicable once
mooring or anchoring, or both, has been identified as a key threatening process.
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Table 5.12: Capacity of the different MPAs to address the threat
and anchoring of vessels
MPA Type
Means of addressing the impact of
vessel traffic
Marine Park
Anchoring and mooring of vessels are

associated with the mooring

Capacity to prevent the
onset of threat
The mooring and anchoring
generally not permitted in the of vessels may be subject to
sanctuary zones, except in specially regulation (or prohibition)
in certain zones within a
designated areas.
marine park.

Further regulation on anchoring and
mooring in marine parks may by
imposed by individual zoning plans.
Aquatic Reserve

No provisions relating to the regulation of
the mooring or anchoring of vessels inside
aquatic reserves.
Marine component Mooring of vessels is only permitted in
of coastal national designated areas.
park or nature
No provisions relating to the regulation of
reserve
anchoring inside the marine water of
national parks or nature reserves.

No regulation on the
mooring and anchoring of
vessels in aquatic reserves.
Only the mooring of vessels
is regulated inside national
parks or nature reserves.

5.2.3 Pollution
Some of the most insidious threats to marine biodiversity are caused by a multitude of
chronic, point source pollution (see Chapter 4.2.3). Collectively, point source pollution
constitutes the major contributor of marine pollution, even though singularly, they may
be perceived as relatively negligible in magnitude and are therefore readily overlooked
or undetected. 198 In NSW, matters concerning the pollution of marine environment are
dealt with under several pieces of state legislation, 199 and enforced consistent with the
regulatory regime established under national legislation

200

and international

agreements. 201 The Protection of the Environment Operations Act 1997 (POEO Act) is
the primary statute that deals with pollution control in NSW. It prescribes an array of
pollution control provisions and specifies offences relating to the pollution of
environment. This is significant to marine conservation because offences and provisions
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Agardy, Marine Protected Areas and Ocean Conservation, p. 37.
State legislation that deal with matters concerning marine pollution include the Marine Pollution Act
1987 (NSW), the Marine Pollution Regulation 2006 (NSW), and the Protection of the Environment
Operations Act 1997 (NSW).
200
National legislation that deal with matters concerning marine pollution include the Environment
Protection and Biodiversity Protection Act 1999 (Cwlth), and the Protection of the Sea (Prevention of
Pollution from Ships) Act 1983 (Cwlth).
201
Some of the relevant international agreements include the Convention on the Prevention of Marine
Pollution by Dumping of Wastes and Other Matter 1972, London Protocol 1996, International
Convention for the Prevention of Pollution from Ships 1973.
199
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relating to water pollution are generally applicable to the marine environment. 202 The
POEO Act is complemented by the Marine Pollution Regulation 2006 which contains
specific provisions concerning oil pollution, 203 and the discharge of sewage, 204 waste
and other noxious substances from vessels.205 MPAs in NSW are generally only capable
of providing very minimal contribution by ways of pollution control. While individual
MPAs generally do not have the capacity to directly address or mitigate the effects of
pollution, it is possible to indirectly prevent the onset of pollution by regulating
activities inside MPAs that are likely to lead to the onset of pollution. The way in which
the various pollution-causing activities, with respect to the five broad classes of
pollution identified in Chapter 4.2.3, may be regulated in the different types of MPA in
NSW will now be examined.

5.2.3.1 Oil Spills
MPAs are generally not perceived as the most effective measures for preventing or
addressing the threat of oil pollution. This is because the high connectivity of seawater
as a medium for dispersal, combined with the fact that MPAs cannot be physically
enclosed, isolated or protected by any fences or barriers, means it is not possible for any
MPA to be entirely insulated from the impacts of major oil spill events, even if the spills
actually occurred outside but in the vicinity of the MPA. Furthermore, the regulation of
pollution by oil (from ships) in NSW is provided for under the Marine Pollution Act
1987 and the Marine Pollution Regulation 2006, which contains provisions that
explicitly prohibit the discharge of oil or oily mixtures into the State waters of NSW. 206
In the absence of provisions relating specifically to the prevention of oil spill, the only
means of countering the threat of oil spills that an MPA can provide is by way of
reducing the likelihood of accidental spills and the occurrence of operational discharges
of oil inside the MPA. This may be achieved by restricting vessel traffic and regulating
certain vessel-based activities (including motorised water-sport) which are the most
common causes of the accidental and/or operational release of oil. This means the way
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Protection of the Environment Operations Act 1997 (NSW) Part 5.3, ss 120-123. See also the
meaning of ‘water’ as set out in the Dictionary provided at the end of the POEO Act, which encompasses
tidal waters, including the sea.
203
Marine Pollution Regulation 2006 (NSW) cll 22-24.
204
Marine Pollution Regulation 2006 (NSW) cll 26-29.
205
Marine Pollution Regulation 2006 (NSW) cll 30-36.
206
Marine Pollution Act 1987 (NSW) s 8.
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in which the threat of oil spill may be addressed through the regulation of vessel traffic
and activities in MPAs is not dissimilar to the way in which the threat of vessel strike
(see Chapter 5.2.1.4) may be addressed.
(a) Marine Parks
There are currently no provisions or preventive measures prescribed in NSW marine
parks laws that directly address matters concerning the threat of oil spills. As such, it is
only possible to minimise the likely occurrence of accidental or incidental spills through
indirect means, such as the enforcement of restrictions on vessel traffic and activities. 207
The presence of a marine park can impose restrictions and/or prohibitions, as specified
in the relevant zoning plans, on the types of vessels that may be used in the various
zones of the marine park. 208 The zoning plan can also specify certain conditions, such as
speed restrictions, relating to the manners in which a permissible vessel may be used
inside a marine park. 209 These are essentially the same set of restrictions that may be
utilised to address the threat of vessel strike (See Chapter 5.2.1.4(a) and Table 5.11).
However, while cruise ships and hovercrafts are generally prohibited inside marine
parks, no such exclusion currently exists for oil tankers. This is surprising given oil
tankers pose a far greater risk of major oil spills than any other types of vessel in the
event of an incident or accident. 210
(b) Aquatic Reserves
Like marine parks, aquatic reserves in NSW lack the relevant provisions with respect to
the prevention of the incidental or accidental spills of oil. Furthermore, the presence of
an aquatic reserve in NSW does not impose any restrictions or prohibitions with respect
to the types of vessels that may enter, any regulations with respect to vessel activities, or
conditions in which vessels must operate under while inside aquatic reserves. As such,
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Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 1.35.
Examples include Marine Parks (Zoning Plans) Regulation 1999 (NSW) Part 2 – Solitary Islands
Marine Park Zoning Plan cl 2.33; Part 3 – Jervis Bay Marine Park Zoning Plan cll 3.27-3.28, 3.33(4); Part
4 – Lord Howe Island Marine Park Zoning Plan cl 4.17; Part 5 – Cape Byron Marine Park Zoning Plan cl
5.23; Part 6 – Port Stephens-Great Lakes Marine Park Zoning Plan cll 6.37-6.40.
209
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cll 2.33(1)-(2), 5.5, 6.6.
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For example, approximately 294,000 litres of crude oil was spilt in Sydney Harbour on 3 August 1999
from the Italian oil tanker Laura D’Amato during the discharging of its cargo of light crude oil at the
Shell oil terminal in Gore Bay. See NSW Legislative Council General Purpose Standing Committee No. 5,
Report on Inquiry into Oil Spills in Sydney Harbour, Parliamentary Paper No. 720, 2001, p. 31.
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aquatic reserves do not have the capacity to address, let alone prevent or minimise, the
risk of oil spills.
(c) National Parks and Nature Reserves
In light of the fact that it is not possible to completely insulate any component of the
marine environment from the impacts of oil spills, coastal national parks or nature
reserves also have to rely on preventive measures as a means of averting the threats of
oil spills. Unlike marine parks, there is no restriction or prohibition on the types of
vessels that are permitted to enter or operate within the marine components of coastal
national parks and nature reserves. Apart from the speed restrictions on vessels which
apply when in the vicinity of certain marine mammals, 211 no other provisions exist
under either the National Parks and Wildlife Act 1974 or the National Parks and
Wildlife Regulation 2009 that can be enforced to regulate the operations of vessels
inside the marine waters of national parks or nature reserves. Furthermore, the speed
restrictions (enforced under Part 6 Division 3 of the National Parks and Wildlife
Regulation 2009) for vessels are intended for the protection of fauna, with the aim of
minimising the likelihood and the impact of collisions with marine mammals, rather
than as pollution prevention measures. Nonetheless, given the fact that there are no
other prohibitions or restrictions on the types of vessels that may enter the marine
waters of coastal national parks or nature reserves, the implementation of speed limits
effectively constitute the only available means of managing the risk of accidental oil
spills from vessel collisions or accidents, even though the aforementioned speed
restrictions are triggered by the presence of cetaceans rather than the presence of a
coastal national park or nature reserve.
Assessment of Adequacy
The threat of pollution due to accidental or incidental oil spill is dealt with quite
differently, if at all, in each of the three types of MPA in NSW. The fact that no specific
provision relating to the prevention of oil pollution is found in any of the laws under
which NSW MPAs are created and managed suggests MPAs in general have minimal
capacity to directly address the threat of oil spills. Provisions of this nature are provided
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See National Parks and Wildlife Regulation 2009 (NSW) cll 62-63.
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under the Marine Pollution Act 1987 and the Marine Pollution Regulation 2006, 212 and
are enforced independent of MPAs, thus making the presence of MPAs irrelevant with
respect to addressing the potential threat of oil spills. The capacity of MPAs to counter
the threat of oil pollution is therefore largely limited to minimising the risk of incidental
and/or accidental oil spills by restricting vessel access and activities inside MPAs.
In NSW, only marine parks have the necessary provisions with which vessel activities
can be regulated to indirectly prevent or minimise the occurrence of accidental and/or
incidental oil spills, even though the degree of regulation varies between the different
marine parks, and between the different zones within marine parks. The range of
provisions prescribed in the zoning plan pertaining to each individual marine park is
therefore the key factor in determining the extent in which the threat of oil spills may be
addressed in marine parks.
Table 5.13: Capacity of the different MPAs to address the threat caused by oil spills
MPA Type
Means of addressing the threat of Capacity to prevent the onset
oil spills
of threat
Marine Park
Some marine parks may impose The access and activities of
restrictions on the types of vessels certain vessels may be
that may be operated inside the restricted in certain zones of
some marine parks.
marine park.

Some marine parks may impose
vessel speed restrictions that are
applicable in certain parts of the
marine park.
Aquatic Reserve

No provisions relating to the
regulation of vessel activities inside
aquatic
reserves.
While
the
management plans of aquatic reserves
can contain provisions that may be
enforced to regulate vessel activities
inside aquatic reserves, a management
plan is not necessarily available for
all aquatic reserves, since it is not a
mandatory requirement.
Marine component Restrictions on vessel speed may
of coastal national apply in the marine waters of a
park or nature coastal national park or nature
reserve, but only when the vessel is in
reserve
the vicinity of cetaceans.

212

No additional regulation applies
to vessels due to the presence of
aquatic reserve, unless a
management plan containing
relevant provisions exists.

No
additional
regulation
imposed on vessels due to the
presence of national park or
nature reserve.

For example, Marine Pollution Act 1987 (NSW) ss 7-13, and Marine Pollution Regulation 2006
(NSW) cll 5-10, 22-24.
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5.2.3.2 Stormwater and Sewage
Due to the rapid growth in population and the accelerated rate of urbanisation along the
coast, conventional approaches for dealing with the impacts of stormwater and sewage
are no longer sufficient or effective. 213 It is becoming increasingly apparent that an
outcome based approach, as opposed to an arbitrary reduction target, may be more
appropriate. 214 Regulations relating to the discharge of stormwater and sewage in NSW
are generally provided by the Marine Pollution Act 1987 and the Protection of the
Environment Operations Act 1997, both of which deal specifically with matters
concerning pollution control. MPAs in NSW, with the exception of the marine
components of national parks and nature reserves, do not have any clearly specified
power under the relevant laws in which they are created and managed to directly
prohibit, prevent or regulate the discharge of stormwater and sewage. There is even less
power to prohibit, prevent or regulate discharges that occur outside but in the locality of
MPAs. Furthermore, it is worth noting that while the management of urban stormwater
falls within the responsibility of the local government, local councils typically have very
minimal or no involvement in the design and the subsequent management of MPAs,
thus creating a discontinuity between MPAs and urban stormwater management.
The capacity of the different types of MPA in NSW to deal with the threat of pollution
due to the discharge of sewage and stormwater will now be discussed. Note that the
analysis in this section will only cover the regulation relating to land-based discharge of
sewage and stormwater. Regulation relating to discharge of sewage from vessels in the
vicinity of an MPA will be discussed separately under vessel-source pollution.
(a) Marine Parks
Marine parks in NSW do not have the capacity to directly provide for regulation relating
to the discharge of sewage and stormwater from land, due to that fact that no relevant
provisions currently exist in the Marine Parks Act 1997 or the Marine Parks (Zoning
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GESAMP (IMO/FAO/UNESCO-IOC/WMO/WHO/IAEA/UN/UNEP) and Advisory Committee on
Protection of the Sea, Protecting the oceans from land-based activities: Land-based sources and activities
affecting the quality and uses of the marine, coastal and associated freshwater environment, pp. 21-22;
See also Beder, Toxic fish and sewer surfing.
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GESAMP (IMO/FAO/UNESCO-IOC/WMO/WHO/IAEA/UN/UNEP) and Advisory Committee on
Protection of the Sea, Protecting the oceans from land-based activities: Land-based sources and activities
affecting the quality and uses of the marine, coastal and associated freshwater environment, pp. 96-101,
120.
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Plan) Regulation 1999. This means land-based discharges of sewage and stormwater
are not necessarily prohibited inside a marine park, even in the highly protected
sanctuary zone. In fact, for the two most recently established marine parks in NSW,
namely Port Stephens-Great Lakes Marine Park and Batemans Marine Park, activities
relating to the replacement or the maintenance of any pre-existing work, which include
stormwater drains, 215 have been declared as permissible use in the sanctuary zones. 216
As such, the presence of a marine park does not always warrant the cessation of any
ongoing stormwater discharge or sewage outfall. The only possible way in which the
discharge of stormwater or sewage can be directly prohibited is if a marine park closure
is enforced. The declaration of marine park closure has the effect of prohibiting any
specific activity within a marine park. However, the prohibition imposed under a marine
park closure lacks permanency and is only applicable while the closure is in force.
Pollution prevention is usually achieved in marine parks by not allowing the carrying
out of activities that are the likely causes of pollution. The presence of a marine park
can invoke additional requirements to the standard EIA process with respect to the
approval of any development (which includes proposals for urban stormwater and
sewerage infrastructures) intended for either within or in the vicinity of the marine park.
This is significant because the EIA process provides the premise upon which the
discharge of sewage and/or stormwater may be prohibited if the approval for the
construction of sewage outfall pipes or stormwater drains is refused. This also means
the way in which the threat of pollution caused by stormwater and sewage may be
addressed in marine parks is in fact analogous to the way in which the threat of habitat
destruction caused by coastal development (see Chapter 5.2.2.3(a)) may be indirectly
addressed in marine parks via the EIA process.
(b) Aquatic Reserves
There are no provisions under the Fisheries Management Act 1994 or the Fisheries
Management (Aquatic Reserve) Regulation 2002 that provide for the direct prohibition
or regulation of pre-existing land-based discharges of stormwater or sewage inside or in
the vicinity of aquatic reserves. However, any subsequent proposals to install discharge
215

Marine Parks (Zoning Plans) Regulation 1999 (NSW) cll 6.7(4) and 7.5(4).
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 6.7(2) specifies the permissible uses in the
sanctuary zones of Port Stephens-Great Lakes Marine Park; and cl 7.5(2) specifies the permissible uses in
the sanctuary zones of Batemans Marine Park.
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facilities in or near an aquatic reserve will need to be subjected to the standard EIA
process, as well as meeting the additional requirements (relating to the need for
concurrence or consultation, and the array of factors that must be considered) specified
in the Fisheries Management Act 1994. 217 This is essentially the same as the way in
which the threats of habitat destruction caused by coastal development may be
addressed in aquatic reserves (see Chapter 5.2.2.3(b)). Lastly, it is also possible to halt
any ongoing, or prevent any proposed discharge of stormwater or sewage upon the
enforcement of an aquatic reserve notification. This is because an aquatic reserve
notification, when declared, has the capacity to prohibit any specified activity in an
aquatic reserve or part of an aquatic reserve. 218 However, the prohibition imposed under
an aquatic reserve notification lacks permanency and is applicable for the duration
specified in the aquatic reserve notification, which cannot exceed five years. 219
(c) National Parks and Nature Reserves
It is an offence under the National Parks and Wildlife Regulation 2009 to discharge
stormwater into any part of a national park or nature reserve. 220 While there are no
provisions that specifically prohibit the discharge of sewage inside national parks or
nature reserves, it is implied that sewage discharge is not permitted on the basis that
there is a general provision that prohibits the discharge of any offal, filth, dung or dead
animals or any noisome, noxious, offensive or polluting substance, matter or thing.221
Despite the fact that there is no specific mention of sewage, the ‘noxious, offensive or
polluting substance, matter or thing’ referred to in the provision may be interpreted as to
include sewage, which means the discharging of sewage is also prohibited.
Assessment of Adequacy
The discharging of sewage and/or stormwater from land-based sources is not
specifically prohibited in or near marine parks or aquatic reserves. The presence of a
marine park or aquatic reserve will only invoke a prohibition on vessel-sourced
discharge of treated sewage in or near a marine park or aquatic reserve. 222 This means
the additional requirements (with respect to the seeking of concurrence or consultation,
217
218
219
220
221
222

Fisheries Management Act 1994 (NSW) s 197C or s 197D.
Fisheries Management Act 1994 (NSW) s 197E.
Fisheries Management Act 1994 (NSW) s 197G(2).
National Parks and Wildlife Regulation 2009 (NSW) cl 11(1)(l).
National Parks and Wildlife Act 1974 (NSW) s 11(1)(c).
Marine Pollution Regulation 2006 (NSW) cll 27(1)(c)(iv)-(v).
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and the consideration of additional environmental factors) invoked by marine parks and
aquatic reserves upon the standard EIA process provide the only means in which marine
parks and aquatic reserves may be able to indirectly prevent the discharging of sewage
and/or stormwater from land-based sources if proposals for high impact activities
involving some form of sewage or stormwater discharge are subsequently refused.
In comparison, there are specific provisions in the National Parks and Wildlife
Regulation 2009 that prohibit the discharge of either stormwater or sewage inside any
national park or nature reserve. This means the most relevant provisions relating to the
protection of the marine environment from sewage and stormwater pollution is in fact
provided by coastal national parks and nature reserves, which are fundamentally
terrestrial protected areas, even though some parts of coastal national parks and nature
reserves may be classified as MPAs due to the inclusion of marine components.
Table 5.14: Capacity of the different MPAs to address the threat associated with the discharge
of stormwater and sewage
MPA Type
Means of addressing the impact Capacity to prevent the onset of
of pollution from land-based threat
discharge of stormwater and
sewage
Marine Park
Discharge
of
sewage
and The discharge of sewage or
stormwater not directly prohibited, stormwater can only be prohibited
but new proposals involving the via the EIA process, and the
discharge of sewage or stormwater presence of marine park can
inside or in the vicinity of marine impose additional requirements to
park may be refused via the EIA standard EIA process.
process.
Aquatic Reserve
No specific provisions relating to The discharge of sewage or
the discharge of sewage or stormwater can only be prohibited
stormwater, but new proposals via the EIA process, and the
involving the discharge of sewage presence of aquatic reserve can
or stormwater inside or in the impose additional requirements to
vicinity of aquatic reserve may be standard EIA process.
refused via the EIA process.
Marine component Discharge
of
stormwater
is The discharge of stormwater and
of coastal national prohibited.
the discharge of sewage are both
park or nature
prohibited inside any national
Discharge of sewage is presumably park or nature reserve.
reserve
prohibited, depending on the
interpretation of provision.
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5.2.3.3 Agricultural Runoff and Industrial Effluents
MPAs in NSW in general have limited capacity to directly address most
pollution-related threats, especially those from land-based sources. The creation of an
MPA in NSW does not necessarily result in the cessation of the discharge of
agricultural runoffs and industrial effluents from the adjacent catchment. However, it is
possible to indirectly address pollution-related threats by prohibiting or regulating
activities or development that have been identified as the sources of pollution. As is the
case with the discharge of stormwater and sewage, there are provisions under MPA
laws that allow MPAs to impose additional requirements to the EIA process on any
development or activities involving the discharge of agricultural runoff or industrial
effluents that are to be carried out either inside or in the vicinity of MPAs. For most
MPAs, preventing the activities that are the likely causes of pollution represents the
only means of mitigating the threats of pollution caused by agricultural runoffs and
industrial effluents.
(a) Marine Parks
Marine parks in NSW are quite limited in terms of the capacity to address
pollution-related threats. This is reflected in the general lack of pollution control or
pollution prevention provisions in the NSW marine parks laws. As such, there is no
provision in the Marine Parks Act 1997 (and the associated Regulations) that
specifically prohibit the discharge of agricultural runoffs or industrial effluents in or
near marine parks. The capacity of marine parks to avert the environmental impacts of
agricultural runoffs and industrial effluents is therefore limited to the prevention of
activities that involve the discharge of agricultural runoffs and industrial effluents via
the EIA process. This is no different from the way in which the threats associated with
coastal development, stormwater and sewage may be averted by the presence of marine
parks. Furthermore, the declaration of marine park closure, which can be enforced to
impose the prohibition on the carrying out of any activity in a marine park or part of a
marine park, provides another possible way in which the discharge of agricultural
runoffs or industrial effluents may be prevented.
(b) Aquatic Reserves
While the protection of fish habitat is one of the primary objectives of aquatic reserves,
the focus of management is almost exclusively with respect to providing protection
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from physical disturbance and over-exploitation, rather than pollution. This is reflected
in the apparent lack of provisions relating to pollution control under both the Fisheries
Management Act 1994 and the Fisheries Management (Aquatic Reserves) Regulation
2002. In fact, the declaration of an aquatic reserve notification is the only means in
which the discharge of agricultural runoff and industrial effluents can be directly
prohibited inside an aquatic reserve.
The way in which agricultural runoffs and industrial effluents are generally dealt with in
aquatic reserves is effectively the same as the way in which stormwater discharges and
sewage outfalls are dealt with in aquatic reserves. This means the threats of pollution
from agricultural runoff and industrial effluents are generally addressed by excluding
development and activities that are likely to become the sources of such pollution. As is
the case with marine parks, the presence of an aquatic reserve means additional
requirements (including the consideration of the objectives, permissible uses, and any
applicable management plans of the relevant aquatic reserves as well as the seeking of
appropriate concurrence or consultation concerning the determination of any
development and activity in or near an aquatic reserve) will apply to the standard EIA
process. 223 The rigour of the EIA process can therefore provide the premise for refusing
the approval of activities that are likely to pollute, thus ensuring the negative impacts of
agricultural runoff and industrial effluents may be averted.
(c) National Parks and Nature Reserves
The discharge of any noxious, offensive or polluting substance or matter is strictly
prohibited inside a national park or nature reserve, 224 and it is reasonable to assume that
such substance or matter includes agricultural runoff and industrial effluents.
Additionally, it is also an offence to pollute the water in any natural body of waters
inside a national park or nature reserve. 225 These are essentially the only regulatory
provisions concerning pollution control that are applicable to marine areas found within
coastal national parks and nature reserves.
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See Fisheries Management Act 1994 (NSW) s 197C and s 197D.
National Parks and Wildlife Regulation 2009 (NSW) cl 11(1)(d).
National Parks and Wildlife Regulation 2009 (NSW) cl 11(1)(i).
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Assessment of Adequacy
The capacity of MPAs in NSW to address the pollution-related threats, through the
provisions of the laws under which they are created and managed, is generally quite
limited and fragmented. This is reflected in the apparent lack of relevant regulatory
provisions. With the exception of the marine areas protected within national parks and
nature reserves, MPAs in NSW in general are unable to provide the necessary legal
means or measures to directly address pollution from agricultural and industrial sources,
unless extreme measures in the form of marine park closures or aquatic reserve
notifications are adopted. The usual means through which the presence of marine parks
and aquatic reserves can indirectly help counter the threats of such pollution is to
exercise the power, as prescribed in the relevant laws under which they are created and
managed, to impose additional requirements to the EIA process, although these
provisions only apply to any new development or activities that are proposed to take
place either inside or in the vicinity of a marine park or an aquatic reserve.
While additional requirements to EIA are not triggered by national parks or nature
reserves, the marine components of coastal national parks or nature reserves are already
subject to provisions that specifically prohibit the discharging of polluting substances.
This means they are the only MPAs in NSW where the discharge of agricultural runoff
and/or industrial effluents is directly prohibited by virtue of the presence of an MPA. As
such, part(s) of a marine park or aquatic reserve that overlap with the marine
components of one or more coastal national parks or nature reserves will therefore also
benefit from the pollution control provisions of such nature, which are otherwise only
applicable to national parks and nature reserves.

Table 5.15: Capacity of the different MPAs to address the threat associated with the discharge
of agricultural runoff and industrial effluents
MPA Type
Means of addressing the impacts of Capacity to prevent the onset
agricultural runoff and industrial of threat
effluents
Marine Park
The discharging of agricultural The discharge of agricultural
runoffs and industrial effluents not runoffs and industrial effluents
prohibited, but EIA process may can only be prohibited via the
apply to any new proposals involving EIA process.
the discharging of agricultural runoff
and industrial effluents inside, or in
the vicinity of marine parks
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Aquatic Reserve

The discharging of agricultural runoff
and industrial effluents not prohibited,
but EIA process may apply to any
new
proposals
involving
the
discharging of agricultural runoff and
industrial effluents inside, or in the
vicinity of aquatic reserves
Marine component The discharging of any ‘noxious,
of coastal national offensive or polluting substance’,
park or nature which may be taken to include
reserve
agricultural runoffs and industrial
effluents, is prohibited inside any
national park or nature reserve.

The discharge of agricultural
runoffs and industrial effluents
can only be prohibited via the
EIA process.

Agricultural
runoff
and
industrial effluents, may be
classified
as
‘noxious,

offensive
or
polluting
substances’, and should
therefore be prohibited inside
national
reserves.

parks

or

nature

5.2.3.4 Ocean Dumping and Waste Disposal
Debris and garbage from illegal ocean dumping and waste disposal can pose serious
threats to marine animals and marine habitats, as well as public health and maritime
safety. 226 Unfortunately, most MPAs do not have the necessary provisions that enable
them to exercise the power to actively prevent or regulate ocean dumping and waste
disposal within their perimeters.
(a) Marine Parks
There are currently no provisions that explicitly prohibit or regulate ocean dumping or
any other form of waste disposal inside marine parks. Matters of such nature are
generally covered and dealt with under the POEO Act, the Marine Pollution Act 1987,
and the associated Regulations. The only way in which the dumping or disposal of
waste in a marine park may be directly prevented is through the prohibition on ocean
dumping or waste disposal that may be temporarily (up to five years) imposed under the
terms of a marine park closure. Otherwise, the capacity of a marine park to prevent
ocean dumping or waste disposal is limited to imposing additional requirements to the
standard EIA process. Failure to satisfy these additional requirements may therefore
provide the premise to refuse the approval for the carrying out of any activity, in or near
the marine park, that may involve some form of ocean dumping or waste disposal.
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(b) Aquatic Reserves
The presence of aquatic reserves in NSW has no direct influence on the regulation of
ocean dumping and waste disposal. No relevant provisions currently exist in the either
the Fisheries Management Act 1994 or the Fisheries Management (Aquatic Reserves)
Regulation 2002. However, an aquatic reserve notification, when declared, has the
capacity to impose prohibitions on the carrying out of any activity within an aquatic
reserve, which could include the dumping and disposal of waste. The presence of an
aquatic reserve also has the effect of imposing additional requirements to the standard
EIA process which is applicable to any activity to be carried out in or near the aquatic
reserve. This provides the basis upon which activities that may involve some form of
ocean dumping or waste disposal can be indirectly regulated or prevented.
(c) National Parks and Nature Reserves
It is an offence under the National Parks and Wildlife Regulation 1999 to deposit or
leave any form of ‘waste’ 227 or any ‘noisome, noxious, offensive or polluting substance,
matter or thing’ inside a national park or nature reserve. 228 This effectively constitutes
the only regulatory provision that specifically prohibits the dumping and disposal of
waste inside any part of a national park or nature reserve, including any marine
components incorporated within the national park or nature reserve.
Assessment of Adequacy
Marine parks and aquatic reserves offer very little in terms of the prohibition or
regulation of ocean dumping and waste disposal. Of the three types of MPA in NSW,
only coastal national parks or nature reserves have specific provisions that provide for
the prohibition of the dumping and the disposal of waste, which also apply to any
227

The meaning of ‘waste’, as defined in clause 11(6) of the National Parks and Wildlife Regulation
2009, for the purpose of the regulation of conduct with respect to littering and damage include:
(a) rubbish and refuse,
(b) marine craft, aircraft and parts of them,
(c) household effects, appliances and materials,
(d) clothing,
(e) containers;
(f) agricultural, building, commercial and industrial materials,
(g) machinery, plant and equipment and parts of them,
(h) chemicals, minerals and metals,
(i) vegetable matter,
(j) stone, sand, shells, clay, earth and ash,
(k) radioactive material.
228
National Parks and Wildlife Regulation 2009 (NSW) cll 11(1)(c)-(d).
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marine components annexed to the national parks or nature reserves. This means the
only relevant provisions that may be applied to MPAs to prevent the illegal dumping or
disposal of waste are provided by coastal national parks or nature reserves, which are
fundamentally terrestrial protected areas.
Table 5.16: Capacity of the different MPAs to address
dumping and waste disposal
MPA Type
Means of addressing the impact
of ocean dumping and waste
disposal
Marine Park
No specific provisions relating to
the regulation of dumping and
disposal of waste inside marine
parks.
Aquatic Reserve
No specific provisions relating to
the regulation of dumping and
disposal of waste inside aquatic
reserves.
Marine component The dumping and deposition of any
of coastal national form of waste or polluting
park or nature substance is not allowed in any part
of a national park or nature reserve.
reserve

the threat associated with ocean
Capacity to prevent the onset of
threat
The dumping and disposal of
waste inside marine parks can
only be prohibited via the EIA
process.
The dumping and disposal of
waste inside aquatic reserves can
only be prohibited via the EIA
process.
Pollution of any kind, include the
dumping and disposal of waste, is
prohibited inside national parks or
nature reserves.

5.2.3.5 Vessel-source Pollution
The presence of some MPAs in NSW makes it possible to deny the entry of certain
types of vessels, or to regulate the activities of transiting vessels, in accordance with the
provisions of the relevant laws under which they are created and managed (see Chapters
5.2.1.4 and 5.2.2.5). This provides the indirect means of regulating vessel-sourced
pollution in MPAs, as MPA-related laws in NSW generally do not contain specific
provisions that directly regulate maritime pollution. The regulation of vessel-source
pollution is instead covered under the provisions of the Marine Pollution Act 1987,
which is the primary statute in NSW that deals with pollution from shipping. It contains
the relevant regulatory provisions relating to the protection of coastal marine
environment in NSW from pollution caused by the operations of recreational and
commercial vessels. For example, the discharge of untreated sewage from a vessel into
any navigable waters or onto the bank or bed of any navigable waters is prohibited,
unless the sewage is discharged or deposited into a waste collection facility, or in
accordance with an environment protection licence issued under the Protection of the
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Environment Operations Act 1997. 229 In comparison, very few provisions concerning
general pollution control or the regulation of vessel source pollution currently exist in
MPA-related legislation. The way in which vessel-source pollution, excluding maritime
oil pollution, is addressed in each of the three types of MPA will now be discussed.
(a) Marine Parks
Very few provisions relating to the regulation of vessel-source pollution are invoked
solely on the basis of the presence of marine parks. One such provision is found in the
Marine Pollution Regulation 2006, which prohibits the discharge of treated sewage
from vessels in waters within 500 metres of any marine park. 230 It is implied that the
prohibition would include waters inside marine parks. No other provisions relating to
the regulation of pollution inside marine parks currently exist, with the exception of the
provision concerning the discharge of ballast water. The discharge of foreign ballast
water may be considered a form of biological pollution, which poses a potential threat
to local marine biosecurity due to the accidental introduction of exotic species. 231 As
such, the discharge of ballast water from vessels is prohibited inside any marine park, if
the ballast water was drawn from waters outside that marine park. 232 It is also possible
to impose further prohibitions or restrictions on potential pollution-causing activities via
the declaration of a marine park closure, which can provide for the cessation of any
specified activity within a particular marine park. 233
(b) Aquatic Reserves
The discharge of treated sewage from vessels is prohibited in waters within 500 metres
of an aquatic reserve, and presumably inside the aquatic reserve. 234 This is the only
provision that is directly related to the regulation of vessel source pollution which is
triggered by the presence of an aquatic reserve. However, as is the case with marine
parks, further regulation in the form of prohibitions or restrictions may be enforced
through the absolute or conditional closure of an aquatic reserve by imposing an aquatic
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Marine Pollution Regulation 2006 (NSW) cl 26.
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reserve notification. 235 An aquatic reserve notification is equivalent to a marine park
closure, and can provide for the cessation of any specified activity within the aquatic
reserve to which the aquatic reserve notification applies (see Chapter 3.3.2.2.2).
(c) National Parks and Nature Reserves
While there is no provision that relates specifically to the prevention or regulation of
vessel-source pollution, there are general provisions relating to the regulation of
littering and pollution inside national parks or nature reserves. One such provision
provides for the prohibition of the discharge of any ‘noisome, noxious, offensive or
polluting substance, matter or thing’ inside any part of a coastal national park or nature
reserve. 236 Although the applicability to vessel-source pollution is not specified, there is
no reason to suggest that the prohibition excludes the discharge of polluting substances
from vessels.
Assessment of Adequacy
There are very few provisions that specifically provide for the regulation of
vessel-source pollution within or in the vicinity of MPAs. This implies the presence of
MPAs in NSW offers minimal contribution towards the overall regulation of
vessel-source pollution. This also means the capacity to address vessel source pollution
in NSW is neither strengthened by the presence of an MPA, nor weakened by the
absence of an MPA. Collectively, the Marine Pollution Act 1987 and the Protection of
the Environment Operations Act 1997, supplemented by the corresponding Regulations,
constitute the primary pollution control statutes in NSW that deal with matters
concerning the regulation of marine pollution, including vessel-source pollution. While
marine parks and aquatic reserves are still considered adequate with respect to the
capacity to address vessel-source pollution, this is solely on the strength that a marine
park closure or aquatic reserve notification can be implemented to regulate or prohibit
any activity within a marine park or aquatic reserve respectively.
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Fisheries Management Act 1994 (NSW) s 197E.
National Parks and Wildlife Regulation 2009 (NSW) cl 11(1)(d).
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Table 5.17: Capacity of the different MPAs to address the threat associated with vessel-source
pollution
MPA Type
Means of addressing the impact of Capacity to prevent the onset
vessel-source pollution
of threat
Marine Park
The discharge of treated sewage The discharge of treated sewage
from vessels is prohibited inside from vessels is the only form of
any marine park, or in waters vessel-source pollution that is
within 500 metres of a marine park explicitly prohibited in or near
marine parks.
Aquatic Reserve

The discharge of treated sewage
from vessels is prohibited inside
any aquatic reserve, or in waters
within 500 metres of an aquatic
reserve

The discharge of treated sewage
from vessels is the only form of
vessel-source pollution that is
explicitly prohibited in or near
aquatic reserves.

Marine component
of coastal national
park or nature
reserve

No specific provisions relating to the
regulation of vessel-source pollution,
but the general prohibition on
pollution effectively encompasses
vessel-source pollution

The general prohibition on
littering and pollution is
applicable to vessel-source
pollution.

5.2.4 Invasive Species
The biological invasion by non-indigenous marine species poses a significant threat to
marine biodiversity (see Chapter 4.2.4), and the prevention of such invasion is not
always possible. However, depending on the actual mode of entry, the extent and
frequency of introduction (especially that of accidental introductions) may be minimised
through the implementation of a range of preventive measures, which ultimately involve
the regulation of human activities. The Marine Parks (Zoning Plans) Regulation 1999
can make provisions that regulate or prohibit the taking of animals and plants into
marine parks. 237 Depending on the regulatory regime and the management priorities, the
presence of an MPA can provide for the regulation or prohibition of activities that are
likely to facilitate the introduction of exotic species. While it is possible to prohibit
intentional introduction in MPAs by prohibiting the deliberate release or entry of any
animal or plant, accidental introductions are generally quite difficult to prevent,
especially if the actual introduction took place outside the boundaries of MPAs.

237

Marine Parks Act 1997 (NSW) s 17(c).
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5.2.5.1 Unintentional Introduction
The introduction of most exotic marine species tends to be accidental rather than
premeditated, 238 and many introduced species subsequently become obnoxious pests.239
Ballast water and fouling are the two primary channels for the unintentional (or
accidental) introduction of foreign species.240 Accidental introduction via ballast water
may be minimised simply by imposing conditions on inbound vessels that require either
mandatory onboard or onshore treatments of ballast water, 241 or the exchange of ballast
water in the high seas. 242 The chemical treatment of hulls, such as the use of
anti-fouling paint, to remove or eradicate undesirable ‘hitchhiking’ fouling organisms is
not a new concept. 243 However, the effectiveness of such treatment relies on continuous
and repeated application of anti-fouling agents, which itself can then become a source of
pollution. For example, tributyltin (TBT) was once used as a highly effective
antifouling agent, but its use is now widely prohibited due to the adverse effects on the
marine environments. 244
(a) Marine Parks
One of the ways in which the likelihood of accidental introduction can be minimised is
by regulating human activities or actions that are likely to facilitate the accidental
introduction of exotic species. This is achieved in marine parks by prohibiting any
human action that may ‘cause or allow exotic animals or plants to be released or
introduced into a marine park’. 245 Furthermore, the recognition of the risk of ballast
water as a vector for accidental introduction is evident in the fact that ballast water
238
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drawn from waters outside a marine park cannot be discharged within the marine
park. 246 Similarly, given that fouling on the hull of vessels represent another prevalent
pathway for accidental introduction, 247 a vessel may be directed to leave or be removed
from a marine park if the vessel’s hull, or any of the associated machinery, is ‘heavily
fouled’ by marine organisms to the extent that, in the opinion of the marine park ranger,
it may pose significant risk of introducing exotic plants or animals into the marine
park. 248 However, there is no specific provision under the Marine Parks Regulation
2009 that explicitly confers upon marine park rangers the authority to deny ‘heavily
fouled’ vessels entry into a marine park in the first instance. This means a ‘heavily
fouled’ vessel is by no means prohibited from entering a marine park even though it
may subsequently be directed to leave.
(b) Aquatic Reserves
Aquatic reserves in NSW generally do not have any provisions to provide for the direct
restriction or regulation on activities (such as the discharge of ballast water or the entry
of heavily fouled vessels) that are likely to pose a potential risk of facilitating accidental
introductions. As such, aquatic reserves have negligible capacity to prevent or minimise
the threats of human-induced invasion by exotic marine species. In light of the fact that
aquatic reserves are designated for the purpose of conserving the biodiversity of fish
and marine vegetation, the presence of aquatic reserves in NSW offers very little by
ways of protection against the threat of introduced species.
(c) National Parks and Nature Reserves
There are specific provisions in the National Parks and Wildlife Regulation 2009 which
explicitly state that no animals are allowed to be taken into, released, placed or kept
inside a national park or nature reserve. 249 It is also an offence for a person to be in
possession or control of any animals whilst inside a park or reserve. 250 Furthermore, the
law also requires that a person must not fail to prevent any animals that are under the
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person’s control or possession from entering a park or reserve. 251 By restricting the
entry and the presence of animals that are not indigenous to the area protected within
the park or reserve, the chance of accidental release or escape can be minimised.
However, the aforementioned provisions do not apply to organisms that are classified as
‘fish’ under the Fisheries Management Act 1994, since ‘animals’ under the meaning of
the National Parks and Wildlife Act 1974 clearly exclude fish.
While coastal national parks and nature reserves that incorporate marine component(s)
are also classified as MPAs, they are nevertheless managed as terrestrial protected areas.
This is reflected in the lack of provisions that are applicable to the regulation of
maritime activities. This means a coastal national park or nature reserve generally has
minimal control over maritime activities that take place in the marine waters within the
park or reserve. There are currently no regulatory provisions that are invoked by the
presence of national parks or nature reserves which directly address the threat of
introduction caused by ballast water or fouling on the hull of vessels. Therefore, the
only means of addressing the threat of accidental introduction associated with ballast
water and fouling, albeit indirectly, is through restrictions on vessel traffic and/or vessel
activities within the marine waters of coastal national parks or nature reserves. One such
restriction is in the form of a general prohibition on the operation or use of any vessel in
a commercial operation in the waters (including estuaries) inside national parks or
nature reserves. 252 The prohibition does not, however, extend to the use of vessels in
non-commercial capacities. As such, it is irrelevant with respect to addressing the threat
of accidental introduction, since the likelihood of fouling is not related to the capacity in
which a vessel is used.
Assessment of Adequacy
Out of the three types of MPA in NSW, only marine parks are capable of providing
adequate means of preventing the accidental introduction of exotic species. The threat
of accidental introduction can be averted in marine parks by prohibiting the discharge of
ballast water and the removal of ‘heavily fouled’ vessels, which are the two primary
vectors for accidental introduction. The presence of a marine park also invokes the onus
to ensure exotic animals or plants are not released or introduced into a marine park. No
251
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such prohibition is enforceable in aquatic reserves. As such, aquatic reserves are
incapable of providing any means of preventing the introduction of exotic species.
Coastal national parks or nature reserves do not have the relevant provisions to directly
prohibit the discharge of ballast water or the entry of heavily fouled vessels. Instead, the
discharge of ballast water and the entry of heavily fouled vessels are indirectly
prohibited through the restrictions on vessel activities in the waters within a national
park or nature reserve. However, the restrictions only apply to vessels used for
commercial operations. This means unlike marine parks, coastal national parks and
nature reserves only have limited, and fragmented, capacity to prevent the threat of
accidental introduction.
Table 5.18: Capacity of the different MPAs to address the threat associated with the
unintentional introduction of exotic species
MPA Type
Means of addressing the impact Capacity to prevent the onset of
of unintentional introduction of threat
exotic species
Marine Park
The discharging of ballast is Activities associated the two
primary causes of accidental
prohibited in marine parks.
introduction are either prohibited or
Heavily fouled vessels may be regulated in marine parks.
directed to leave a marine park.
Aquatic Reserve
No provisions relating to the The presence of aquatic reserve
regulation of activities that are does not provide the means for
likely to result in the accidental preventing
the
accidental
introduction of foreign species.
introduction of exotic fauna and
flora.
Marine component Prohibition on vessel activity only Threat of accidental introduction
of coastal national applies to vessels used in facilitated by ballast water and
park or nature commercial operations.
fouling is indirectly addressed via
reserve
restrictions on the operation of
certain types of vessels in the

marine waters within coastal
national parks or nature reserves.

5.2.5.2 Intentional Introduction
The intentional introduction of exotic marine fauna or flora is generally less
complicated to address when compared with unintentional introduction. It essentially
involves the prohibition of the wilful release of exotic species, or the prohibition of any
wilful action that may subsequently result in the introduction of exotic species.
However, since water is a highly connective medium and the fact that it is not possible
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to fence off any particular marine area in order to prevent the influx of marine
organisms, an MPA is never entirely sheltered from the threats of biological invasions
even if the actual introduction occurred outside of its boundaries. This means MPAs
alone may not be sufficient to counter the threat of deliberate introduction, and will
always need to be supplemented by other legal measures that are capable of addressing
sources (or causes) of intentional introduction outside MPAs. There is an existing
provision under the Fisheries Management Act 1994 that prohibits the deliberate release
of any live fish into any natural body of water in NSW. 253 This is further strengthened
by a general prohibition on the importation of live, non-indigenous fish into NSW,
unless specifically exempted by provisions in the regulation, or authorised under
appropriate permits. 254 While both of these prohibitions only apply to ‘fish’, both are
enforceable in all natural bodies of water in NSW irrespective of the presence or
absence of any MPAs. Therefore, the true value of MPAs in terms of addressing
intentional introduction lies in the way in which a given MPA can supplement the
aforementioned prohibitions prescribed under the Fisheries Management Act 1994. The
extent to which further regulatory control relating to the intentional introduction of
exotic marine species, if any, may be provided by the presence of the different types of
MPA will now be examined.
(a) Marine Parks
The presence of a marine park has the effect of providing a useful platform upon which
specific regulatory provisions may be enforced to address the incidents of intentional
introduction of exotic species. For example, the Marine Parks (Zoning Plans)
Regulation 1999 explicitly prohibits any action that brings exotic animals or plants into
a marine park, as well as any action that may cause exotic animals or plants to be
released or introduced into a marine park. 255 This effectively makes the act of
introducing any exotic species, whether intentionally or unintentionally, an offence
under the Marine Parks (Zoning Plans) Regulation 1999.
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(b) Aquatic Reserves
The presence of aquatic reserves adds very little to the prevention of intentional
introduction of exotic species. Apart from the general prohibition on the release of live
fish imposed under the Fisheries Management Act 1994, there are currently no other
provisions under any other law that specifically prohibit the release or introduction of
animals other than ‘fish’ inside aquatic reserves.
(c) National Parks and Nature Reserves
National parks and nature reserves are subject to regulatory provisions under the
National Parks and Wildlife Regulation 2009 relating to the prevention of intentional
introduction of exotic species. For example, no animals, with the exception of assistance
animals, 256 are permitted to be taken into, kept or released in national parks or nature
reserves without appropriate authorisation. 257 Similarly, the deliberate introduction of
any exotic vegetation is prohibited inside national parks and nature reserves. 258
Furthermore, a person must not fail to prevent any animal, of which the person has
possession or control of, from entering a national park or nature reserve. 259 This
provision is particularly useful with respect to dealing with the potential threat of
biological invasion attributable to intentional introductions that may have taken place
outside the perimeters of a park or reserve. More importantly, it essentially stipulates
that a person has the legal obligation to ensure that any animal that may be purposely or
legally introduced outside of a national park or nature reserve must be suitably
prevented from entering the land or waters of any nearby parks or reserves. The
applicability of this provision will obviously depend on the proximity of the actual point
of release to any adjacent parks or reserves. Most significantly, since the definition of
‘animal’ under either the National Parks and Wildlife Act 1974 or the National Parks
and Wildlife Regulation 2009 applies to species that are not classified as ‘fish’, this
provision will apply to animals that are not covered by the prohibition on the
unauthorised release of any live fish into the sea, river or lake under the Fisheries
Management Act 1994. 260 This means the presence of a coastal national park or nature
256
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reserve ensures that the unauthorised release or introduction of all types of exotic flora
and fauna are now prohibited within its marine component(s).
Assessment of Adequacy
With the exception of aquatic reserves, all MPAs in NSW have the capacity, in the form
of relevant provisions, to prohibit or regulate the facilitated entry and/or the deliberate
release of exotic flora and fauna inside MPAs. Marine parks and coastal national parks
and nature reserves are all capable of providing an additional layer of prohibition that
supplement the existing general prohibition on the release of live fish, which is
applicable to all NSW waters irrespective of the presence of any MPA.
The presence of marine parks can provide the means of preventing the intentional
introduction of exotic species on the basis that there are specific provisions in the
Marine Parks (Zoning Plans) Regulation 1999 that explicitly prohibit the introduction
of exotic animals and plants into any marine park. Furthermore, given the fact that the
definition of ‘animal’ within the context NSW marine parks also includes all animals
(including animals that are classified as ‘fish’ under NSW fisheries laws), the
prohibition effectively extends to all biological species.
In comparison, no restrictions or prohibitions relating to the introduction of exotic
animals are invoked by the presence of aquatic reserves. Only the general prohibition on
the release of live fish, as prescribed under the Fisheries Management Act 1994, applies.
This means the presence of an aquatic reserve has no significance with respect to the
capacity to prevent the intentional introduction of exotic species.
The establishment of a coastal national park or nature reserve has the effect of
subjecting any areas of land or water incorporated within the coastal national park or
nature reserve to the relevant provisions of the National Parks and Wildlife Regulation
2009 that provide for the prohibition on the introduction of any exotic animals or plants
that are not classified as ‘fish’.
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Table 5.19: Capacity of the different MPAs to address the threat associated with the intentional
introduction of exotic species
MPA Type
Means of addressing the impact Capacity to prevent the onset of
of intentional introduction of threat
exotic species
prohibition
on
the
Marine Park
It is an offence for exotic species to The
be brought into or kept inside introduction of exotic fauna and
marine parks, which reinforces the flora is enforceable inside all
prohibition relating to the release of marine parks
fish imposed under the Fisheries
Management Act 1994.
Aquatic Reserve
No provisions prohibiting the The presence of aquatic reserve
introduction of exotic species into does not provide the means for
aquatic reserves
prohibiting the introduction of
exotic fauna and flora
Marine component Animals (other than fish and The prohibition on the release of
of coastal national assistance animals) and plants animals and the introduction of
park or nature are not permitted to be taken exotic plants is applicable inside
reserve
into, kept or released in national all national parks or nature

parks or nature reserves without reserves
appropriate authorisation.

5.2.5 Climate Change
As is the case with pollution, MPAs generally have minimal capacity to directly
mitigate the threats to marine biodiversity associated with climate change. This is
largely due to the fact that the creation of MPAs alone is not sufficient to either prevent
the causes or alleviate the effects of climate change. For example, given the fact that sea
level rise induced by global warming is largely driven by the thermal expansion of
seawater and the melting of glaciers and polar icecaps, 261 any measures intending on
addressing the problem of rising sea level must be able to effectively address the
fundamental issue of global climate change. This means having to attend to the primary
causes of the warming mechanism, such as through reductions in greenhouse gas
emission. Tasks of such nature are clearly beyond the scope and capability of any of the
three types of MPA in NSW under the present legal framework and management regime.
However, MPAs can still play a valuable role in terms of providing ecological refuges
from chronic anthropogenic disturbances, which has the benefit of allowing marine
ecosystems to develop greater resilience to adapt to and/or recover from the climate
change related stresses. 262
261
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Assessment of Adequacy
No MPAs in NSW have the capacity to prevent the onset or mitigate the impacts of
climate change, especially when many of the causes of global climate change have
terrestrial origins and are not confined to a single localised source. However, the
protection of marine habitats afforded by MPAs can nonetheless provide a pristine
setting upon which corrective measures against climate change may be adopted. 263
Table 5.20: Capacity of the different MPAs to address the threat associated with global climate
change
MPA Type
Means of addressing the Capacity to prevent the onset of
impacts of climate change
threat
Marine Park
No direct means of preventing The presence of marine park does not
or mitigating the threat of provide any means of preventing or
climate change.
mitigating the threat of climate
change.
Aquatic Reserve

No direct means of preventing The presence of aquatic reserve does
or mitigating the threat of not provide any means of preventing
climate change.
or mitigating the threat of climate
change.
Marine component No direct means of preventing The presence of coastal national park
of coastal national or mitigating the threat of or nature reserve does not help
provide any means of preventing or
park or nature climate change.
mitigating the threat of climate
reserve
change.

5.3 Conclusion
The analyses of the adequacy of the three types of MPA in NSW, with respect to each
of the 17 identified threats to marine biodiversity, 264 reaffirmed the important notion
that no single MPA (or single type of MPA) has the capacity to directly and adequately
address all known threats to marine biodiversity. An adequacy matrix (see Table 5.26)
can be constructed to present the outcomes of these analyses in the form of adequacy
indices 265 corresponding to each of the identified threats. In some instances, it is
necessary to further distinguish between the different aspects of certain types of threat
in order to better reflect the differential coverage between the different types of MPA.
263
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For example, overharvesting is subdivided into ‘overharvesting of non-fish animals’ and
‘overharvesting of plants’.
It is clear that each of the three types of MPA in NSW has its own strengths and
limitations (see Table 5.26). As such, some MPAs may be more suited to dealing with
particular types of threats (such as overfishing and habitat destruction) but less adequate
with others (such as pollution and climate change).

5.3.1 Capacity to address unsustainable exploitation
All MPAs in NSW have the capacity to address some, if not all, aspects of
unsustainable exploitation. The degree of adequacy for each type of MPA with respect
to the capacity to address the different aspects of unsustainable exploitation is
summarised in the adequacy matrix presented in Table 5.26. It is noted that the degree
of adequacy, in terms of the capacity to address a particular threat, can vary across the
three types of MPA. Marine parks are the only type of MPA that have the capacity to
adequately address (either directly or indirectly) all of the five identified aspects of
unsustainable exploitation, owing largely to the high level of protection that may be
provided by the sanctuary zones. The other types of MPA all have apparent
inadequacies with respect to one or more threats.
Overharvesting of animals other than fish and vessel strike are the two threats that
cannot be adequately addressed by aquatic reserves. This is because the degree of
adequacy with regards to these two threats is determined by other factors. Aquatic
reserves are generally incapable of providing protection to animals other than fish,
unless the species of animal concerned is declared as a species of ‘fish’ and
subsequently listed as a threatened species under Part 7A of the Fisheries Management
Act 1994. 266 The adequacy of aquatic reserves to address the threat of vessel strike is
similarly indeterminate, due to the lack of relevant provisions relating to the regulation
or prohibition of vessel activities. While it is possible for the management plan of
individual aquatic reserves to contain provisions relating to the regulation of vessel
activities, a management plan is not always prepared for all aquatic reserves since it is
not a mandatory requirement. Therefore, the availability of a management plan is the
266
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key factor that ultimately determines the capacity of an aquatic reserve to deal with the
threat of vessel strike.
The inadequacy of national parks and nature reserves relates to the inability to address
overfishing, and the overharvesting of marine plants. This is due to the fact that the
provisions under the National Parks and Wildlife Act 1974 and the National Parks and
Wildlife Regulation 2009 generally do not apply to fish and marine plants, because they
are subject to protection under fisheries laws in NSW.
For all three types of MPA, the capacity to address the issue of incidental catches is
limited because the use of BRDs is not enforced or legally required in NSW MPAs.
Nevertheless, the threat of bycatch can still be indirectly averted if the occurrence and
impact of incidental catches can be minimised by alleviating the intensity of overfishing
and overharvesting within MPAs, since bycatch would cease to be a problem if no form
of fishing or harvesting is allowed. Given the fact that only marine parks and aquatic
reserves have the capacity to adequately deal with overfishing, they have the capacity to
indirectly prevent or minimise the likelihood of incidental catches. In contrast, coastal
national parks and nature reserves lack the capacity to alleviate fishing pressure due to
the fact that there is no regulation on fishing.
While there is no doubting the contribution of national parks and nature reserves
towards the conservation of terrestrial biodiversity, especially in light of the
comprehensive protection that are afforded to the fauna and flora within the parks, the
limited applicability of provisions to fish and marine plants diminishes their
significance and relevance in terms of broad scale marine biodiversity conservation.
Nevertheless, the importance of coastal national parks and nature reserves as MPAs lies
in the capacity to provide protection to marine mammals, reptiles, and seabirds, which
are generally not covered under fisheries laws in NSW and therefore not subject to
protection within aquatic reserves. Marine parks, however, are also capable of providing
protection to marine mammals, reptiles, and seabirds, since the provisions that are
enforceable inside marine parks apply to all biological species. The fact that the
protection provided by marine parks extends to marine plants makes marine parks the
most powerful MPAs for dealing with the threat of unsustainable exploitation.
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Based on the adequacy indices of the three types of MPA with respect to the various
aspects of unsustainable exploitation, it is apparent that the use of marine parks alone
would be sufficient to address all the threats associated with unsustainable exploitation.
While marine parks only have the capacity to indirectly address incidental catches and
vessel strike through the regulation of fishing and vessel activities respectively, none of
the other two types of MPA is capable of providing any superior alternative since
neither has the capacity to directly addressing these threats.
Table 5.21: Summary of the current deficiencies in the capacity to address unsustainable
exploitation
MPA Type
Current deficiencies in the capacity to address unsustainable
exploitation
Marine Park
No requirement for the use of BRDs for permissible commercial
fishing operations inside marine parks.
Aquatic Reserve
No requirement for the use of BRDs for permissible commercial
fishing operations inside aquatic reserves.
Lack of provisions that provide for the protection of marine animals
that are not classified as ‘fish’ under the Fisheries Management Act
1994.
Lack of provisions that provide for the regulation of vessel activities.
Marine component of Regulatory provisions do not apply to ‘fish’ unless otherwise
coastal national park specified. Regulation of fishing activities (including commercial
fishing) that take place within the marine waters of a coastal national
or nature reserve
park or nature reserves is subject to provisions of the NSW fisheries
laws.
Fishing of any kind is not prohibited.
Regulatory provisions do not apply to marine plants, unless classified
and listed as threatened species under the Threatened Species
Conservation Act 1995.
No requirement for the use of BRDs for permissible commercial
fishing operations in the marine waters of coastal national parks or
nature reserves.

5.3.2 Capacity to address the threat of habitat destruction
Marine parks are the only MPAs in NSW with the capacity to provide adequate
protection against all the anthropogenic causes of habitat destruction. This is largely
attributed to the use of sanctuary zones, which offer the highest possible level of
protection and provide for the prohibition or exclusion of activities that are likely to
damage marine habitats. Coastal development is the only category of threat process that
cannot be directly regulated in marine parks. Aquatic reserves have the capacity to
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provide a similar range of protection, except they lack the relevant provisions to
regulate the mooring and anchoring of vessels, unless specifically provided for in the
management plan. Neither marine parks nor aquatic reserves have the capacity to
directly prohibit or regulate coastal development. They are only capable of imposing
indirect regulation by invoking additional requirements to the standard EIA process.
These requirements must be met before any development may be granted the approval
to proceed. Aquaculture is indirectly regulated in aquatic reserves and coastal national
parks and nature reserves via this mechanism.
National parks and nature reserves are the only MPAs with apparent inadequacies in
terms of the capacity to address the threats associated with habitat destruction. One such
inadequacy relate to the lack of capacity to regulate the anchoring of vessels in the
waters (including marine waters) within a national park or nature reserve. In contrast,
the mooring of vessels is subject to regulation and/or prohibition. National parks and
nature reserves also don’t have the capacity to address the potential physical impact of
fishing on marine habitats since fishing of any kind is not prohibited or regulated inside
a national park or nature reserve.
Judging by the adequacy indices of the three types of MPA that correspond to the
various causes of habitat destruction, it is apparent that the use of marine parks alone
would be sufficient to address all the threatening processes that are responsible for the
modification or destruction of marine habitats. While marine parks (and aquatic reserves)
only have the capacity to indirectly prevent coastal development, coastal national parks
and nature reserves are the only type of MPA in NSW that have the relevant provisions
to directly regulate coastal development projects inside the parks without resorting to
EIA.
MPAs are not the only means of addressing the threat of habitat destruction. Threat
abatement plans adopted under either the Fisheries Management Act 1994 267 or the
Threatened Species Conservation Act 1995 268 provide an alternative to MPAs with
respect to addressing the various threat processes responsible for the loss of marine
habitats. Unlike MPAs, threat abatement plans are not spatially confined, and can be
267
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implemented across all terrains. However, a major weakness with the use of threat
abatement plans is the fact that threat abatement plans can only be adopted for habitats
that have already been identified and listed as critical habitats, or habitats of threatened
species. In contrast, the zoning plans of marine parks may be amended at any time to
adapt to and incorporate any newly identified or declared critical habitats listed under
either the Threatened Species Conservation Act 1995 or the Fisheries Management Act
1994, or to complement any relevant threat abatement plans. As such, marine parks not
only have the capacity to protect marine habitats, they also have the necessary flexibility
to reinforce, complement, and/or be complemented by other relevant legal instruments
or conservation measures.
Table 5.22: Summary of the current deficiencies in the capacity to address the threat of habitat
destruction
MPA Type
Current deficiencies in the capacity to address the threat of
habitat destruction
Marine Park
Lack of general provisions that categorically prohibit the carrying out
of high impact coastal development (other than dredging and beach
replenishment) inside all marine parks.
Aquatic Reserve
Lack of general provisions that categorically prohibit the carrying out
of high impact coastal development inside all aquatic reserves.
Lack of provisions that provide specifically for the regulation (or
prohibition) of aquaculture inside aquatic reserves.
Lack of provisions relating to the regulation of the mooring of vessels
inside aquatic reserves, unless specified in the management plan, if
prepared.
Lack of provisions relating to the regulation of the anchoring of
vessels inside aquatic reserves, unless specified in the management
plan, if prepared.
Marine component of Fishing is not prohibited inside national parks and nature reserves.
coastal national park
Lack of provisions that provide specifically for the regulation (or
or nature reserve
prohibition) of aquaculture in the marine areas within coastal national
parks or nature reserves.
Lack of provisions that provide for the regulation of the anchoring of
vessels in the marine areas within coastal national parks or nature
reserves.
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5.3.3 Capacity to address the threat of pollution
Unlike terrestrial protected areas, it is not possible for MPAs to resort to tangible fences
or barriers as convenient means of providing physical defence against the impacts of
pollution. With the exception of the marine waters protected within national parks and
nature reserves, MPAs in NSW generally provide very little by way of the direct
regulation or prevention of pollution. This is because matters concerning pollution of
marine environment in NSW are generally covered and addressed by an array of
regulatory provisions prescribed under the Marine Pollution Act 1987, 269 the Protection
of the Environment Operations Act 1997, 270 and any relevant regulations. 271 Neither
marine parks nor aquatic reserves are renowned for their capacities to directly address
the various threats of pollution. Marine parks were never intended to be used as a means
for pollution control. 272 This is reflected in the lack of pollution control provisions in
the Marine Parks Act 1997 and the associated regulations. Similarly, there is also a lack
of pollution control provisions in the Fisheries Management Act 1994 and the Fisheries
Management (Aquatic Reserves) Regulation 2002 that provide for pollution prevention
in aquatic reserves. As such, marine parks and aquatic reserves only have the capacity to
indirectly prevent pollution through the regulation of development or activities that are
likely to cause pollution.
Marine parks and aquatic reserves rely largely on the environmental assessment and
approval processes as the primary means of regulating polluting development or
activities. By imposing additional requirements on the standard EIA process, marine
parks and aquatic reserves still have the capacity to indirectly regulate or prevent
development or activities with the potential to pollute. This is how pollution induced by
oil spills, the discharge of stormwater, sewage, agricultural runoff or industrial effluents,
ocean dumping, and various forms of waste disposal may be indirectly addressed by
marine parks. With the exception of oil spills, aquatic reserves also have the same
capacity as marine parks to indirectly regulate almost all the types of pollution
269
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mentioned above. Vessel-source pollution is the only form of pollution that can be
directly prevented by either marine parks or aquatic reserves. This is because the
presence of a marine park or an aquatic reserve can trigger the provision under the
Marine Pollution Regulation 2006 that prohibit the discharge of treated sewage from
vessels in waters within 500 metres of any marine park or aquatic reserve. However, the
discharge of treated sewage is the only form of vessel-source pollution that can be
directly regulated by marine parks or aquatic reserves. This means the capacity of
marine parks and aquatic reserves to address vessel source pollution is in fact quite
limited.
Coastal national parks and nature reserves are the only MPAs in NSW with dedicated
provisions that specifically deal with matters concerning pollution and waste
disposal. 273 As such, coastal national parks and nature reserves are also the only MPAs
in NSW that have the capacity to directly prevent or regulate pollution. While these
provisions deal with pollution prevention in general and do not make specific references
to marine pollution, the generality of the provisions means they do not exclude marine
pollution. More importantly, this provides for the direct regulation of pollution with
terrestrial origins, such as the discharge of stormwater, sewage, agricultural runoff and
industrial effluents, as well as the capacity to directly prevent the dumping and disposal
of waste within any part of national park or nature reserve, including any marine
extensions. This is reflected in the adequacy matrix (Table 5.26) whereby national parks
and nature reserves have superior adequacy indices than marine parks and aquatic
reserves with respect to all types of pollution except oil spill. This implies coastal
national parks and nature reserves are possibly the most appropriate MPA for
addressing the threat of pollution. However, the total size of the marine components of
all coastal national parks and nature reserves account for only a relatively small
proportion (18,525 ha or 1.9 per cent) of the NSW coastal waters compared to the total
size of marine parks (350,000 ha or 35 per cent). 274 Therefore, despite not having the
capacity to directly regulate all forms of pollution, marine parks provide a potentially
more effective means of addressing marine pollution than coastal national parks and
nature reserves due to the significantly greater extent of coverage.
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The inability to stop pre-existing activities has the effect of diminishing the capacity of
all three types of MPA to address identifiable threats to marine biodiversity that are
attributable to pollution or physical disturbance. Therefore, instead of establishing
MPAs (especially marine parks and aquatic reserves) in disturbed and polluted localities
in order to abate and/or reverse the impacts of coastal industrialisation and urbanisation,
there is greater pressure to establish MPAs in less disturbed locations so that the desired
conservation objectives can be met and maintained in order to justify the validity of
MPAs in the current socio-political climate, which is largely performance- and
result-driven, whereby the validity of MPAs, particularly the creation of large marine
parks, has to be justified on the basis of tangible and quantifiable outcomes. 275 While it
is important to protect and preserve undisturbed marine ecosystems, it is also important
to protect those already adversely impacted sites from further degradation in order to
facilitate recovery, even though the tangible effects and benefits from the latter are
unlikely to manifest within a short timescale.
Table 5.23: Summary of the current deficiencies in the capacity to address the threat of
pollution
MPA Type
Current deficiencies in the capacity to address the threat of
pollution
Marine Park
Lack of provisions that provide for the prohibition of the entry or
passage of oil tankers.
Lack of provisions that prohibit the discharging of sewage and
stormwater inside or into marine parks.
Lack of provisions that prohibit the dumping or disposal of waste
inside or into marine parks.
Lack of provisions that prohibit the discharging of sewage and
stormwater inside or into marine parks

Aquatic Reserve

Lack of provisions that provide for the regulation of vessel-sourced
pollution (other than the discharging of treated sewage from vessels)
inside marine parks.
Lack of provisions that provide for the regulation of vessel traffic and
activities, unless specified in the management plan.
Lack of provisions that prohibit the discharging of sewage and
stormwater inside or into aquatic reserves.
Lack of provisions that prohibit the discharging of agricultural runoff
and industrial effluents inside or into aquatic reserves.
Lack of provisions that prohibit the dumping or disposal of waste
inside or into aquatic reserves.
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Lack of provisions that provide for the regulation of vessel-sourced
pollution (other than the discharging of treated sewage from vessels)
inside aquatic reserves.
Marine component of Lack of provisions that provide for the regulation of operations and
coastal national park activities of non-commercial vessels,
or nature reserve
Speed restrictions imposed on vessels only apply when in the vicinity
of cetaceans.

5.3.4 Capacity to address the threat of invasive species
With the exception of aquatic reserves, all the other MPAs in NSW have provisions that
either directly or indirectly prohibit any deliberate human-induced introduction of exotic
species, and/or regulate activities or actions that may lead to the accidental introduction
of foreign fauna or flora. Marine parks and national parks/nature reserves have similar
attributes with respect to the capacity to address the threat of invasive species. Both
have the capacity to directly prevent intentional introduction of exotic species, and both
are only capable of indirectly preventing accidental introduction. In both cases,
intentional introduction is directly prevented via provisions that expressly prohibit the
release or introduction of exotic species. In contrast, accidental introduction is indirectly
prevented or minimised by regulating the discharge of ballast water and restricting the
passage of heavily fouled vessels. However, only vessels used in commercial operations
are subject to restriction inside national parks or nature reserves.
MPAs have no control over the intentional or unintentional release or introduction of
exotic species beyond their perimeters. Since it is not possible to surround any MPA
with impervious fences or barriers, there is no practical means of preventing foreign
species, once they have been introduced or released outside an MPA, from eventually
entering the MPA. However, there is a specific provision in the National Parks and
Wildlife Regulation 2009 that establishes the obligation to ‘prevent an animal, of which
a person has charge, possession or control, from entering a park’. 276 This has the effect
of expanding the level of accountability of any individual, with respect to any deliberate
release or introduction of exotic animals, to well beyond the immediate boundaries of
any coastal national parks or nature reserves. An obvious limitation emanates from the
fact that this provision is not applicable to fish, since the definition of ‘animal’ in this
instance does not include fish. However, this is not a major issue because under the
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Fisheries Management Act 1994 the unauthorised release of live fish into any natural
body of water is already prohibited in NSW. 277
Based on the similar adequacy indices, it may be concluded that marine parks and
national parks/nature reserves have very similar capacity to address the threat of
invasive species, while aquatic reserves lack the capacity to do so. This means the
presence of either a marine park or a coastal national park or nature reserve alone would
be sufficient to provide adequate protection from the introduction of exotic species.
However, given the fact that the regulation of vessel activities in national parks and
nature reserves is confined to vessels used for commercial purposes, this diminishes the
capacity to prevent accidental introduction through vessel-related vectors. Marine parks
do not have such limitation, and are therefore potentially more effective than national
parks or nature reserves as means of addressing the threat of invasive species.
Table 5.24: Summary of the current deficiencies in the capacity to address the threat of invasive
species
MPA Type
Current deficiencies in the capacity to address the threat of
invasive species
Marine Park
No major deficiencies.
Aquatic Reserve
Lack of provisions that prohibit the intentional introduction of exotic
fauna or flora into aquatic reserves.
Lack of provisions that prohibit the entry of any fauna into aquatic
reserves.
Lack of provisions that prohibit the discharge of ballast water inside
aquatic reserves.
Lack of provisions that prohibit the entry of heavily fouled vessels into
aquatic reserves.
Marine component of Lack of provisions that prohibit the discharge of ballast water in the
coastal national park marine waters of coastal national parks and nature reserves.
or nature reserve
Lack of provisions that prohibit the entry of heavily fouled vessels in
the marine waters of coastal national parks and nature reserves.
Lack of provisions that provide for the regulation (or prohibition) of
the passage or activity of non-commercial vessels.

5.3.5 Capacity to address the onset of climate change
All three types of MPA in NSW lack the capacity to directly or indirectly address the
various threats to marine biodiversity associated with climate change. There is no
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reference to climate change as a threat in any of the laws under which MPAs are created
and managed. There is very little an MPA can do to control or prevent the onset of
climate change, since the only long-term solution for addressing climate change is
through the reduction of greenhouse gas emission. 278 While it is not possible for MPAs
to prevent climate change, they can play a critical role in terms of mitigating the
potential impacts of climate change on marine biodiversity. Unstressed ecosystems tend
to have greater resilience and adaptability to environmental perturbations. 279 As such,
the strategic protection of representative samples of marine habitats from anthropogenic
disturbances within a network of MPAs, will provide marine ecosystems with greater
resilience and a greater capacity to adapt to or recover from the effects of climate
change. 280
Table 5.25: Summary of the current deficiencies in the capacity to address global climate
change
MPA Type
Current deficiencies in the capacity to address climate change
Marine Park
Marine parks do not have the capacity to prevent, arrest or reverse the
onset of climate change.
Aquatic Reserve
Aquatic reserves do not have the capacity to prevent, arrest or reverse
the onset of climate change.
Marine component of National parks and nature reserves do not have the capacity to prevent,
coastal national park arrest or reverse the onset of climate change.
or nature reserve

5.3.6 The Adequacy of the system of MPAs in NSW
The coastal and marine ecosystems present unique challenges in terms of the
management of the impacts of anthropogenic activities. 281 Establishing and enforcing
the appropriate conservation measures to protect against the plethora of anthropogenic
threats, especially those with non-localised origin or causes, is often difficult. The fact
that marine conservation evolved from land-based environmental movement means
many of the current approaches and practices in marine conservation also originated
from terrestrial concepts and principles (see Chapter 2.2). These are typically
manifested in the tendency to protect ecosystems by physically ‘fencing off’ areas
containing particular features or characteristics that are considered worthy of protection,
instead of protecting the critical ecological processes responsible for generating and
278
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maintaining such features or characteristics. 282 While the protection of specific features
or characteristics of marine ecosystems may also provide incidental protection to some
critical ecological processes, the configurations of protected areas (including MPAs) do
not always coincide with the spatial and temporal scales of critical ecological processes,
and may not necessarily be sufficiently large to account for the complexity of the
linkages typically associated with coastal marine ecosystems. As such, there is a need to
diverge from the traditional preoccupation with simply protecting isolated fragments of
features or characters of the marine environment that are under threat. 283 The intrinsic
value of MPAs lies in providing the opportunity to implement a scientifically-based,
process-oriented approach to marine conservation. More importantly, MPAs allow for
the incorporation of the precautionary principle into management decisions and allow
the management or regulation of potentially threatening anthropogenic processes to
extend beyond the boundaries of individual discrete MPAs. This is evident in the way in
which the presence of a marine park or aquatic reserve in NSW can still invoke
additional requirements to standard EIA procedure with respect to any proposed
land-based development to be carried out in the locality of the marine park or aquatic
reserve.
The capacity of an MPA to address the various threats to the health and integrity of
marine ecosystems not only depends on the availability and the applicability of relevant
regulatory provisions, but it can also depend on the nature and origin of the threats.
Furthermore, these two factors are inherently interconnected. For example, the
fundamentally terrestrial-oriented coastal national parks and nature reserves tend to be
more adept at addressing threats with terrestrial origins, such as land-based pollution,
than the marine-oriented marine parks and aquatic reserves. The fact that coastal
national parks and nature reserves are more adept at addressing land-based threats is
because they have the relevant provisions to do so, which is in turn due to the fact that
national parks and nature reserves are created and managed under the predominantly
terrestrial-oriented National Parks and Wildlife Act 1974 and National Parks and
Wildlife Regulation 2009.
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The intertwined nature of many of the threats, in which one threat can actively
contribute to or act as the catalyst for other threats, means the capacity (or the lack
thereof) of an MPA to address a particular threat can also influence (either positively or
negatively) its capacity to deal with another threat. For example, the lack of regulation
on vessel traffic and activities in aquatic reserves diminishes the capacity to avert the
threat of vessel strike, which in turn limits the capacity to prevent the damage to marine
habitats caused by the mooring and anchoring of vessels. Similarly, the fact that not all
forms of fishing are prohibited in the marine waters of coastal national parks and nature
reserves has the effect of limiting the capacity to alleviate fishing pressure, which will
subsequently diminish the capacity to indirectly address the threat of bycatch, as well as
the threat relating to the potential physical impacts of fishing activities on marine
habitats.
The adequacy matrix revealed some interesting patterns relating to the differential
protection offered by the different types of MPA. The degree of protection which
aquatic reserves are capable of providing is relatively limited when compared with the
other two types of MPA. This is because aquatic reserves in general lack the capacity, in
the form of relevant provisions, to deal with most threat processes. Nonetheless, the
value of aquatic reserves lies in the fact that they are capable of providing protection
against overfishing and many of the major causes of marine habitat destruction. This is
consistent with the purpose of aquatic reserves, which is to conserve the biodiversity of
fish and marine vegetation, and to protect fish habitats. The capacity of aquatic reserves
to deal with threats is evidently a subset of that offered by marine parks. As such,
aquatic reserves are essentially lesser versions of marine parks within a functional and
spatial context. This is further supported by the fact that aquatic reserves are superseded
by any subsequent declaration of marine parks over the same areas.
A truly effective marine conservation regime must ultimately be sufficiently adequate,
with respect to the capacity, from a legal perspective, to prevent identifiable threats and
deliver desired conservation outcomes. In the case of MPAs, the capacity to deliver
conservation outcomes depends on the ability to regulate human activities, which is in
turn influenced by how the regulatory powers are exercised and/or delegated under
existing legal arrangement and the prevailing political agenda and/or management
priorities. The legislation under which each of the three types of MPA are created and
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managed establishes the breadth of jurisdiction of each type of MPA, with respect to the
capacity to prevent or regulate the range of anthropogenic activities that are responsible
for the onset of the various perceived threats to marine biodiversity. The fact that the
three types of MPA in NSW are created under three different statutes means the system
of MPAs in NSW will inevitably exhibit some degree of fragmentation or overlap in
coverage. The most prominent and recurring example is the way in which animals, fish,
and marine plants may be differentially covered and protected in different MPAs,
depending on how they are defined in legal terms.
Each of the three types of MPA in NSW has its apparent strengths and weaknesses. As
such, it is to be expected that some may be more adept than others at dealing with
particular threats. It can be seen on the adequacy matrix that a marine park is clearly the
only type of MPA in NSW that has the capacity to adequately address all threats other
than those associated with climate change. This is partly attributed to the extent of
spatial and functional coverage (see Chapter 3.3.4) that marine parks are capable of
providing. However, marine parks are not always capable of directly addressing all the
threats, as certain threats (such as most pollution related threats) can only be indirectly
addressed by marine parks.
An important observation from the adequacy matrix is the apparent complementarities
between marine parks and coastal national parks/nature reserves, whereby the strengths
of marine parks tend to coincide with the weaknesses of national parks/nature reserves,
and vice versa. That is, in every instance where marine parks receive an adequacy index
of ‘2’ (which is the lowest rating assigned to marine parks on the adequacy matrix) with
respect to the capacity to address a particular threat, national parks/nature reserves
invariably have a higher, or at least an equivalent rating with respect to that same threat.
Similarly, every low adequacy index (either ‘1’ or ‘0’) assigned to national parks and
nature reserves for a particular threat is invariably matched by a high adequacy index
(‘2’ or higher) assigned to marine parks. The significance this is that a coordinated
coexistence of these two types of MPA would have the potential to ensure a
comprehensive protective coverage and provide a powerful means of addressing the
spectrum of threats to marine biodiversity in NSW. It is this concept of ‘functional
symbiosis’ that some of the recommendations for a possible future reform of the MPA
system in NSW, which is the subject of discussion in Chapter 9, are based upon.
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Table 5.26: Comparative summary of the adequacy of different MPA types in NSW with
regards to addressing the various threats to marine biodiversity
Marine
Parks

Aquatic
Reserves

National Parks &
Nature Reserves

3
3
3
2
2

3
1L
3
2
1M

0
3
1L
0
2

3
3
2E,D
3
3
3

3
3
2E
2E
1M
1M

3
0
3
2E
3
0

Pollution
Oil Spill
Stormwater & Sewage
Agricultural Runoff & Industrial Effluents
Ocean Dumping & Waste Disposal
Vessel-source Pollution

2
2E
2E
2E
3S

1M
2E
2E
2E
3S

2C
3
3
3
3

Invasive Species
Unintentional Introduction
Intentional Introduction

2
3

0
0

2C
3

Climate Change
Sea Level Rise
Elevated Sea Surface Temperature
Increased Ultraviolet Radiation
Ocean Acidification

0
0
0
0

0
0
0
0

0
0
0
0

Threat to Marine Biodiversity
Unsustainable Exploitation
Overfishing
Overharvesting (non-fish marine animals)
Overharvesting (marine plants)
Incidental Catches
Vessel Strike
Modification and Destruction of Habitats
Mining
Fishing
Coastal Development
Aquaculture
Mooring of Vessel
Anchoring of Vessel

Legend

0

Adequate protection - where the source(s)/cause(s) of threat can be directly prohibited or
regulated
Adequate protection - where the source(s)/cause(s) of threat can be indirectly prohibited or
regulated
Adequacy of protection depends on whether specific provisions or particular measures
triggered by the presence of MPA can be implemented and/or enforced
Inadequate protection - where no relevant provisions or indirect means of regulation exist

C

Prohibition only applies to vessels used in commercial operations

D

S

Dredging and beach replenishment are prohibited in sanctuary zones
Adequacy of protection largely depends on the outcome of the EIA, which must also satisfy
the additional requirements imposed by the relevant MPA
Adequacy of protection depends on how and where a particular animal may be listed as a
threatened species
Only the discharge of treated sewage from vessels is prohibited

M

Relevant regulation may be imposed by the management plan

3
2
1

E
L
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CHAPTER 6:
CASE STUDY: JERVIS BAY MARINE PARK

6.1 Introduction
Jervis Bay Marine Park, located on the south coast of New South Wales and
approximately 180 kilometres south of Sydney, is one of the State’s first marine parks.
The actual embayment of Jervis Bay, together with its nearby waters outside the
embayment, was declared a marine park by the NSW Government in 1998. 1 The Jervis
Bay region has traditionally been the focal point of local and regional tourism. The
declaration of the marine park reflects the recognition of the area’s natural and cultural
significance, typified by the richness in marine biodiversity, the relatively undisturbed
coastal landscape, aesthetic qualities and maritime heritage. 2 Extending from Kinghorn
Point in the north to the northern side of Sussex Inlet in the south, the marine park is
21,450 hectares in size, 3 which encompasses the entire Jervis Bay embayment (with the
exception of the south-eastern segment of the bay) and some 100 kilometres of the
NSW coastline. The tidal waters, up to the high water mark, of Currumbene Creek,
Moona Moona Creek, Carama Inlet, Wowly Gully, Callala Creek and Currarong Creek
are also part of the marine park. 4 The marine park borders the Commonwealth-managed
Booderee National Park and the State-managed Jervis Bay National Park in the adjacent
land and waters. There are also two State Forests (Currumbene and Tomerong) within
the catchment Jervis Bay. 5
The marine environment of Jervis Bay encompasses a vast array of habitats and
represents the biogeographical limits of many marine species due to the convergence of
tropical and temperate conditions. 6 While the actual ecosystem of Jervis Bay is not
unique, it is uncommon to find such a wide range of relatively undisturbed habitats in
1

Marine Parks Authority, Jervis Bay Marine Park: Zoning plan review report, 2009, p. 1.
Marine Parks Authority, Natural values of the Jervis Bay Marine Park, 2008, pp. 1-2.
3
NSW Marine Parks Authority, NSW Marine Parks Authority Status Report 2004-2005, 2006, p. 21.
4
NSW Marine Parks Authority, Jervis Bay Marine Park: Summary of social, cultural and economic
uses, 2008, <http://www.mpa.nsw.gov.au/review/JBMPSocialcultecon08179.pdf>I
5
G Cho, ‘The Jervis Bay environment’ in G Cho et al (eds), Jervis Bay: A place of cultural, scientific
and educational value, 1995, p. 8.
6
A Catford, ‘Jervis Bay. A very special place.’, Wetlands (Australia), vol. 6, no. 2, 1987, pp. 6-8.
2
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such close proximity to major urban centres. Huskisson and Vincentia are the two major
townships along the coastal fringe of Jervis Bay. No other bays in such comparable
undisturbed state are found anywhere else along the temperate east coast of Australia. It
has been suggested that this may be partially attributed to the ownership of large tracts
of land bordering the bay by the Department of Defence (Commonwealth) which
effectively stalled urban encroachment. 7
Figure 6.1: Map of Jervis Bay Marine Park 8

7

D Leadbitter and DA Pollard, ‘Fishing and diving activities in Jervis Bay. Past and present usage’,
Wetlands (Australia), vol. 6, no. 2, 1987, pp. 65-74.
8
Modified from the map of Jervis Bay Marine Park on the Jervis Bay Online webpage, accessible at:
<http://www.jbonline.com.au/posting/images/jervis_map2.jpg>
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Aboriginal settlement in the Jervis Bay region can be traced as far back as 20,000 years
ago, and Beecroft Peninsula to the north of the bay is known to contain one of the
richest and highest concentrations of Aboriginal sites of special significance (e.g.
middens, rock shelters, burial sites, axe grinding groove sites, and ceremonial stone
arrangements) in Australia. 9 Over the past 200 years, the Jervis Bay area has supported
numerous industries, including grazing and dairying, forestry, ship building and
whaling, most of which has since ceased or been phased out. In the more recent history,
Jervis Bay became better known for its role as naval training grounds, and as a popular
recreational and tourism destination. 10

6.1.1 Significance of Jervis Bay Marine Park
The Jervis Bay region possesses unique biotic and abiotic characters, and is highly
acclaimed as a place of natural splendour that needs to be cherished and protected from
threats. The shoreline of Jervis Bay is geomorphologically diverse, and the diversity of
landforms supports a wide range of habitats and plant communities. 11 The bay itself is
semi-enclosed by two peninsulas (i.e. Beecroft and Bherwerre Peninsulas), with relict
littoral rainforests, eucalyptus forests, heathland, saltmarshes and mangroves accounting
for the majority of the vegetation found along the coastal fringes of the bay.12
The Jervis Bay region is home to a wide variety of marine life, including a vast array of
invertebrates, fish, sharks, rays, marine mammals, sea turtles, sea snakes, seabirds, sea
grasses, algae and other marine plants. The area is known to support over 216 species of
reef fish including Eastern Blue Groper (Achoerodus viridis), snapper (Pagrus auratus),
and Yellowfin Bream (Acanthopagrus australis); more than 230 species of marine
plants, including seagrasses belonging to the genera Posidonia, Zostera and Halophila;
and hundreds of invertebrate species. 13 Some of the species that are found in Jervis Bay

9

B Egloff, ‘Aboriginal landscapes and seascapes’ in G Cho et al (eds), Jervis Bay: A place of cultural,
scientific and educational value, 1995, p. 11. See also J Zakharov, ‘A review of the Aboriginal cultural
factors for the Jervis Bay area, New South Wales’, Wetlands (Australia), vol. 6, no. 2, 1987, pp. 9-18.
10
Cho, ‘The Jervis Bay environment’, p. 7.
11
CSIRO Division of Fisheries Marmion Marine Laboratories, Jervis Bay Baseline Studies. Final
Report, 1994, pp. 3-4.
12
Cho, ‘The Jervis Bay environment’, p. 3.
13
NSW Marine Parks Authority, ‘Discover what's special about Jervis Bay Marine Park’, available at:
<http://www.mpa.nsw.gov.au/pdf/what's_special_factsheet%20Aug%2009.pdf>
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are classified as species of conservation concern. 14 For example, the endangered grey
nurse sharks (Carcharias Taurus) can be found in several sites within the marine park,
which attract the interests of SCUBA divers. Jervis Bay Marine Park is also significant
for the occurrence of species such as the weedy sea-dragon, little penguin and fur seal.
The presence and/or seasonal visitation of iconic cetaceans such as Humpback whales,
Southern Right whales and Orcas create further tourism interests. 15 A population of
Bottlenose Dolphins is known to reside inside the bay, with populations of Common
Dolphins found in the nearby oceanic waters just outside the marine park. The
northern-most colony of Australian and New Zealand fur seals is also found inside
Jervis Bay Marine Park. 16
Jervis Bay is also renowned for its exceptionally high water clarity, owing to a unique
combination of factors that ultimately lead to minimal influx of pollution and fluvial
deposits. The absence of heavy industry and a moderate degree of urbanisation in the
immediate surroundings of the marine park means there is limited discharge of urban
and industrial waste. 17 The fact that there are no major rivers that flow directly into the
bay also means there is very little influx of sediment and other fluvial deposits. 18
Currambene Creek, the largest natural waterway in the area with a mean annual flow of
just 32,600ML, provides by far the greatest freshwater input, albeit with high degree of
variability both within and between years. 19 Most of the other streams in the Jervis Bay
region are small and/or ephemeral.
The area of Jervis Bay, which is approximately 120 square kilometres, is relatively large
compared with the 270 square kilometres of catchments. 20 It is this small terrestrial
catchment to bay area ratio that enables Jervis Bay to more easily maintain its marine
characteristics and water quality than bays with greater catchment influences.

14

Marine Parks Authority, Jervis Bay Marine Park: Zoning plan review report, pp. 29-33.
NSW Marine Parks Authority, Split fin and killer whales visit Jervis Bay, Media Release 18 September
2009,
16
NSW Marine Parks Authority, ‘Discover what's special about Jervis Bay Marine Park’, available at:
<http://www.mpa.nsw.gov.au/pdf/what's_special_factsheet%20Aug%2009.pdf>
17
See CSIRO Division of Fisheries Marmion Marine Laboratories, Jervis Bay Baseline Studies. Final
Report, Chapter 10, pp. 775-860.
18
Cho, ‘The Jervis Bay environment’, p. 6.
19
See N Jones et al, ‘Hydrology’ in G Cho et al (eds), Jervis Bay: A place of cultural, scientific and
educational value, 1995, p. 56 and Fig. 8.2.
20
Cho, ‘Conservation and management in Jervis Bay, Australia’, p. 705.
15
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6.1.2 Management of Jervis Bay Marine Park
The Jervis Bay Marine Park is managed by the NSW Marine Parks Authority, which is
the statutory body created under the Marine Parks Act 1997 for the purpose of
managing marine parks in NSW. 21 The management goal of Jervis Bay Marine Park is
to meet the objectives of marine parks, as stated in the Marine Parks Act 1997, 22
namely to conserve marine biodiversity, marine habitats and marine ecological
processes, and if consistent with the preceding objectives, to also provide for the
ecologically sustainable use of fish and marine vegetation, and to create opportunities
for public appreciation and enjoyment. 23
Activities within the marine park are regulated and managed through a variety of
management tools such as the zoning plan, the operational plan, permits,
activity-specific management plans and any relevant guidelines or codes of conduct.
While the primary legislation applicable to the management of Jervis Bay Marine Park
is the Marine Parks Act 1997 (supplemented by the Marine Parks Regulation 2009 and
Marine Parks (Zoning Plans) Regulation 1999), several other pieces of State legislation
are also relevant to some aspect of the day-to-day management of the marine park.
These include the Fisheries Management Act 1994, National Parks and Wildlife Act
1974, Protection of the Environment Operations Act 1997, Environmental Planning and
Assessment Act 1989, Threatened Species Conservation Act 1995, Coastal Protection
Act 1979 and Marine Pollution Act 1987, while the Environment Protection and
Biodiversity Conservation Act 1999 (or the EPBC Act) is the overarching legislation
that provides for Commonwealth involvement or intervention in State waters on matters
of national environmental significance.
Land within the catchment of the marine park is subjected to the management of a range
of State and Commonwealth agencies. 24 The majority of the coastal land adjoining the
marine park is currently protected within national parks, namely Jervis Bay National
Park and Booderee National Park. Jervis Bay National Park, approximately 7,360
hectares in size, is managed by the NSW National Parks and Wildlife Service, while
Booderee National, which encompasses the southern most segment of Jervis Bay,
21
22
23
24

Marine Parks Act 1997 (NSW) ss 29-30.
Marine Parks Act 1997 (NSW) s 3.
Marine Parks Authority, Jervis Bay Marine Park: Zoning plan review report, p. 1.
Cho, ‘Conservation and management in Jervis Bay, Australia’, pp. 707-708.
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excluding Bowen Island, is under Commonwealth jurisdiction and co-managed in
conjunction with the local Wreck Bay Aboriginal community. 25 The Beecroft Peninsula
to the north of Jervis Bay is largely Commonwealth-owned lands (approximately 4,044
hectares) that have been reserved for defence purposes. Ongoing liaison and cooperative
arrangements with the Commonwealth Department of Environment and Water
Resources, Commonwealth Department of Defence, and NSW Maritime Authority
ensure the coordinated management of common issues within and around the marine
park.
Jervis Bay Marine Park itself is a multiple-use MPA which, through the use of zoning,
provides for the conservation of marine biodiversity without excluding recreational and
commercial activities such as fishing, swimming, snorkelling, diving, kayaking and
whale/dolphin watching. Local residents and visitors use the marine park for a wide
range of recreational and commercial activities, while the Royal Australian Navy has
historically used areas in and around the bay for military training purposes.

6.1.3 Zoning Scheme
Jervis Bay Marine Park, like all marine parks in NSW, is a multiple use MPA that caters
for a wide range of commercial and recreational uses including fishing, shipping,
tourism, scientific research, military training and indigenous traditional uses. This is
made possible by the zoning scheme adopted by the marine park that delineates what
and where certain activities are permitted to take place. The waters within the Jervis
Bay Marine Park are designated as one of the four types of zones, as specified in the
zoning plan (see Figure 6.2). Sanctuary zones are ‘no-take’ areas that offer by far the
highest level of protection to marine biodiversity by prohibiting all forms of fishing and
extractive activities. Only activities that do not have adverse impacts on plants, animals
and habitats are permitted. The 14 sanctuary zones in Jervis Bay Marine Park account
for 20 per cent of the marine park. 26

25

ibid., p. 704.
Point Perpendicular-Crocodile Head Sanctuary Zones was removed from the new zoning plan, which
commenced on 1 March 2011, to provide access to popular fishing sites. The area previously within the
sanctuary zone is now part of the Hyams Beach Habitat Protection Zone. Drum and Drum Sticks
Sanctuary Zone was incorporated within a newly designated Beecroft Peninsula Sanctuary Zone.
26
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Habitat protection zones contribute to the objective of conserving marine biodiversity
by protecting habitats from high impact activities. While there are just six habitat
protection zones in Jervis Bay Marine Park, collectively they account for 73 per cent of
the marine park.
Special purpose zones are created to cater for special management requirements. The
two special purpose zones found in Jervis Bay Marine Park, constituting just 0.2 per
cent of the marine park, are created to meet the management requirements relating to
public wharf facilities at Huskisson, and the naval installations at HMAS Cresswell.
Any remaining areas not covered by any of the preceding zones are designated general
use zones by default. The purpose of the general use zone is to cater for a wide range of
recreational and commercial activities, including fishing, provided they are carried out
in ecologically sustainable manners and not inconsistent with the objectives of the
marine park. There is only one general use zone in Jervis Bay Marine Park. 27 It is
located outside the actual Jervis Bay embayment in the northern part of the marine park
to the north of Currarong, and represents 6 per cent of total area of the marine park.
The zoning plan provided the legal framework that facilitates the zoning of the park,
complemented by a multiple use management scheme, in order to accommodate
conservation, ecologically sustainable uses and public enjoyment. The Jervis Bay
Marine Park zoning plan came into effect in October 2002, at the conclusion of
extensive public consultation. An operational plan was adopted 12 months later on 10
October 2003. 28

27

Another general use zone that that previously existed in Wreck Bay prior to the changes to the zoning
plan for Jervis Bay Marine Park, which came into effect on 1 March 2011, has now been incorporated
into the Wreck Bay Habitat Zone. See ‘Map comparing the old and new zoning plans’, accessible on the
NSW Marine Parks Authority website at: <http://mpa.nsw.gov.au/pdf/jbmp-zp-map-comparison.pdf>
28
Marine Parks Authority, Operational Plan for Jervis Bay Marine Park, 2003, p. ii.
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Figure 6.2: The designation of zones within Jervis Bay Marine Park 29

29

Modified from the map contained in the Jervis Bay Marine Park Zoning Plan User Guide, available at:
<http://www.mpa.nsw.gov.au/pdf/jbmp-zoning-plan-user-guide-map-2011.pdf>
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6.1.3.1 Operational Plan
The operational plan for Jervis Bay Marine Park outlines the scheme of operations,
consistent with the overall objectives of the marine park, that the Marine Parks
Authority is committed to undertake in order to provide for the conservation and the
sustainable use of the marine park. 30 The management actions outlined in the
operational plan echo and complement the provisions in the Jervis Bay Marine Park
zoning plan with respect to how permissible activities are to be conducted, regulated
and monitored inside the marine park. Furthermore, the operational plan was developed
with due consideration of any existing strategies adopted by other agencies in managing
the adjacent lands and waters. 31 The Jervis Bay Marine Park Advisory Committee plays
an advisory role to the Marine Parks Authority with respect to the management of the
marine park, and is involved in the review of the Jervis Bay Marine Park Zoning Plan. 32

6.1.3.2 Compliance
Results of an attitudinal survey of local residents conducted in 2008 indicated that Jervis
Bay Marine Park is generally well accepted and supported by the broader community. 33
This is important because high level of compliance with marine park rules and
regulations is the key to the effective management of marine parks, which when
combined with appropriate surveillance and enforcement strategies, ensures goals to
protect the marine environment and to provide for ecologically sustainable uses are met.
More importantly, cross-authorisation arrangements allow rangers and fisheries officers
from adjacent protected areas (such as Jervis Bay National Park and Booderee National
Park), or authorised personnel from other government agencies (such as police officers)
to provide vital support to marine park rangers for coordinated operations relating to
routine joint patrol, monitoring and enforcement. 34

30

Marine Parks Authority, Operational Plan for Jervis Bay Marine Park, p. 1.
ibid.
32
NSW Marine Parks Authority, ‘Management of the Jervis Bay Marine Park’, 2008, p. 1. Available at:
<http://www.mpa.nsw.gov.au/review/JBMPManagement08156.pdf>
33
See McGregor Tan Research, Jervis Bay Marine Park community survey - final report prepared for
NSW Marine Parks Authority, 2008, pp. 5-11.
34
Marine Parks Authority, Operational Plan for Jervis Bay Marine Park, p. 9, Management Action 9.4.
31

307

6.2 Addressing Threats to Marine Biodiversity
The conservation of marine biodiversity is the primary objective of all MPAs in NSW,
which in the case of Jervis Bay Marine Park is reflected in the management actions and
priorities dedicated towards addressing major threats to marine biodiversity. 35 This is
particularly important given the natural landscape (or seascape) of Jervis Bay and
consequently the ecosystems and marine biodiversity are under persistent threats
deriving from competing uses.
Human induced pressures on marine biodiversity in the Jervis Bay region include
overfishing/overharvesting, incidental capture in fishing gear (e.g. nets and traps),
ship/boat strike, ingestion of and/or entanglement in marine debris, illegal hunting,
unsustainable traditional harvesting, pollution, and the alteration or loss of habitats due
to coastal development. These represent the range of threats that the marine park
endeavours to address in order to meet its conservation and management objectives.
Furthermore, the prospect of further loss of habitats due to the effects of climate change
represents an additional threat that the Jervis Bay Marine Park may potentially be
required to confront and address.
Many of the threats are the consequences of human actions beyond the boundaries of
the marine park. Since the Marine Park Authority has no jurisdiction or direct
regulatory responsibilities beyond the boundaries of the Jervis Bay Marine Park, it
needs to rely on the management tools and measures adopted by other government
agencies or management bodies and/or maintain synergistic working relationships with
those agencies.
There are requirements under the Marine Parks Act 1997 for Marine Parks Authority to
assume a consultative role on the formulation of policies where the outcomes of
management decisions outside the Jervis Bay Marine Park are likely to have significant
impacts on the marine park.
The Jervis Bay Marine Park has a range of management tools, including legislation, the
zoning plan, the operational plan and a system of permits and licences, which can be
35

ibid., Management Actions 2.1.1-2.2.7.
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utilised to address the various threats that it is expected to confront. This means the
adequacy, and subsequently the effectiveness, of the Jervis Bay Marine Park as a tool
for marine conservation will ultimately depends on how well it addresses the various
identified threats to marine biodiversity. How, and the extent to which these threats are
addressed in Jervis Bay Marine Park will now be examined.

6.2.1 Unsustainable Exploitation
Extinction caused by the unsustainable exploitation of living marine resources (for food,
bait or recreation) poses a key threat to marine biodiversity. The management of such
direct human disturbances is therefore a critical component of marine conservation. The
marine ecosystem of Jervis Bay supports a diverse range of marine fauna and flora,
many of which are protected under a mosaic of State and national legislation, and
international agreements. At the state level, threatened marine species, populations
and/or ecological communities are protected through listing and regulation under either
the Fisheries Management Act 1994 or the Threatened Species Conservation Act 1995,
while marine mammals are also protected under the National Parks and Wildlife Act
1974. The Commonwealth administered EPBC Act imposes further statutory
responsibilities in relations to the protection of nationally listed threatened species
and/or migratory birds listed under the JAMBA and CAMBA agreements and
RAMSAR wetlands.
Jervis Bay is known to support a rich diversity and abundance of sessile marine
invertebrates. For example, under the dense canopy of kelp forests reduced light
penetration and the more sheltered conditions simulate deep water habitats which
subsequently encourage the growth of sponges, ascidians and bryozoans. There is a
dearth of scientific knowledge on such lower order marine invertebrates. 36 This is
compounded by the fact that there is still a general lack of comprehensive scientific
investigations, when compared with other marine parks in NSW and/or around
Australia, on the biology and ecology of the marine life that occurs in Jervis Bay
Marine Park, especially in the rocky subtidal habitats.

36

AJ Underwood and MH Atkinson, ‘Rocky intertidal and subtidal habitats’ in G Cho et al (eds), Jervis
Bay: A place of cultural, scientific and educational value, 1995, p. 128.
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6.2.1.1 Overexploitation of fisheries resources
Finfish and marine macroinvertebrates (which encompass crustaceans and molluscs) are
valuable components of marine ecosystems not only because of their ecological
significance, but also because of their commercial and recreational importance. As
mentioned in the previous chapter, marine invertebrates in NSW are classified as ‘fish’
in the legal context. As such, all fisheries laws and fisheries management measures are
applicable to marine invertebrates, unless otherwise specified.
Historically, Jervis Bay has never been regarded as an eminent fishing centre of NSW,
and commercial fishing activities that occur in and around Jervis Bay are relatively
small in scale. 37 Based on catch records, at least 46 species of fish, nine species of
molluscs and five species of crustaceans are commercially harvested. 38 Since 1987, no
new commercial fishing licenses had been issued in order to impose greater control on
the size of the industry and the levels of exploitation. The presence of Jervis Bay
Marine Park creates an additional layer of regulation to what the generic fisheries laws
already provide. Commercial fisheries that are currently allowed to operate in the waters
of Jervis Bay Marine Park are confined to estuary general, lobster and abalone, ocean
trap and line, ocean hauling, and ocean trawling, 39 with pilchards, anchovies and
baitfish as the main fish species that are targeted and caught. 40
The regulation of fishing in the marine park is generally not fishery-specific. Instead,
fishing activities are regulated in accordance with the zoning regime of the marine park.
Any fishing related regulations imposed by Jervis Bay Marine Park are in addition to,
rather than in the place of, any existing regulations imposed under the Fisheries
Management Act 1994.
(a) Sanctuary zones
Fishing of any kind is not permitted in any of the sanctuary zones of Jervis Bay Marine
Park, as implied under the general provision of the Marine Parks (Zoning Plans)
Regulation 1999 which prohibits the harming or attempted harming of any animal,
37

M Clarke, Economic impacts of draft Jervis Bay Marine Park Zoning Plan, Report prepared for
Marine Parks Authority, 2010, p. 8.
38
RJ Williams and JJ Murphy, ‘Special Interest Article: Commercial fisheries’ in G Cho et al (eds),
Jervis Bay: A place of cultural, scientific and educational value, 1995, pp. 26-27.
39
Marine Parks Authority, Jervis Bay Marine Park: Zoning plan review report, p. 49.
40
Cho, ‘The Jervis Bay environment’, p. 8.
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including the cleaning of fish or fishing gear, in the sanctuary zone of any marine
park. 41 The Jervis Bay Marine Park Zoning Plan does not impose any additional
regulations with respect to the sanctuary zones of Jervis Bay Marine Park.
(b) Habitat protection zones
Some form of fishing is allowed in habitat protection zones. In addition to the list of
permitted fishing activities under the general provision for habitat protection zones, 42
the zoning plan provides further listing of permissible means by which fish may be
taken in the habitat zones of Jervis Bay Marine Park,

43

and imposes further

restrictions 44 or prohibitions 45 on certain fishing activities. As such, apart from the
permissible methods already specified in the general provision relating to habitat
protection zones, it is also permissible to take fish by the use of push or scissor net, 46
hoop or lift net, spanner crab net, bait trap and fish trap in the habitat protection zones
of Jervis Bay Marine Park, provided the use of such net is for the taking of that fish is
lawful under the Fisheries Management Act 1994. There are also provisions that
provide for the use of specialised traps for the taking of eels, lobsters, mud crabs and
blue swimmer crabs, 47 whereas the use of hauling net, gar fish net or bull ringing,
submersible lift net or purse seine net are restricted to only the areas identified in the
zoning plan. For example, the use of gar fish net is only permitted for the taking of gar
fish at Long nose Point to the western edge of The Docks Sanctuary Zone, or between
Currarong Creek and Gum Getters Inlet. 48 Moreover, the Jervis Bay Marine Park
Zoning Plan also specifies a listing of protected species of fish (including marine
invertebrates such as octopus, squid and cuttlefish) 49 that may not be legally taken in
the habitat protection zone. 50

41

Marine Parks (Zoning Plans) Regulation 1999 (NSW) cll 1.11(1)(a), (d).
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 1.17, which permits the taking of fish by the
use of a hook and hand held line, by hand, by the use of scoop net or landing net and by the use of spear
or spear gun.
43
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 3.10(2)(a).
44
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cll 3.10(3)-(7).
45
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cll 3.10(8)-(9).
46
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cll 3.10(2)(a)(v)-(viii).
47
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cll 3.10(2)(a)(ix)-(xi).
48
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 3.10(6)(c).
49
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 3.2.
50
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 3.10(1).
42
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(c) General use zones
Apart from the general prohibitive clause regarding the ‘harming’ of animals (which
include fish), the Marine Parks (Zoning Plans) Regulation 1999 does not contain any
other generic regulatory provisions relating to fishing in the general use zone. The
regulation of fishing in the general use zone is provided for under the Jervis Bay Marine
Park Zoning Plan. 51 This means in addition to the regulation imposed by the general
provisions of the Fisheries Management Act 1994, the zoning plan also specifies the
protected species of fish that cannot be taken, 52 and the methods of fishing that are not
permitted in the general use zone of Jervis Bay Marine Park. 53
(d) Special purpose zones
The two special purpose zones in Jervis Bay Marine Park are specially designated to
cater for the management of boating and wharf facilities (i.e. Huskisson Wharf Special
Purpose Zone) and to provide for the safe operations and maintenance of naval
infrastructures (i.e. HMAS Creswell Special Purpose Zone). 54 Fishing in special
purpose zones is regulated in accordance with the provisions of the zoning plan, which
specify the methods of fishing that are allowed and those that are prohibited in special
purpose zones. 55
The collection of fish for commercial aquarium trade is not permitted in any part of the
Jervis Bay Marine Park. Furthermore, it is forbidden to leave any floating devices or
floating structures, which may act as fish attracting devices, unattended inside any
marine park. 56 General fisheries regulations relating to bag and size limits and/or gear
restrictions still apply to any part of Jervis Bay Marine Park where recreational fishing
is allowed.
The zoning plan offers a powerful means of managing the risk of overfishing in Jervis
Bay Marine Park because the provisions in the zoning plan are implemented in
conjunction with the general provisions of the Marine Parks (Zoning Plans) Regulation
1999, as well as the general provisions of the Fisheries Management Act 1994, to instil
51
52
53
54
55
56

Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 3.13.
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 3.2.
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 3.13(2).
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 3.15.
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 3.17.
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 1.39.
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multiple layers of regulation on fishing activities. This means, in the absence of any
specific regulations on fishing activities under marine park laws, regulations imposed
by the Fisheries Management Act 1994 would still apply. Furthermore, even if a fishing
activity is deemed permissible under the zoning plan, it is only permitted to take place if
the activity is also deemed permissible under the Fisheries Management Act 1994. 57
Under the current arrangement, any given fishing activity, either commercial or
recreational, is only allowed in Jervis Bay Marine Park if it satisfies all of the following
criteria:
Internal controls
1. the method of fishing is permitted in that particular zone under the general
provisions of the Marine Parks (Zoning Plans) Regulation 1999; and
2. the method of fishing is permitted in that particular zone under the Jervis
Bay Marine Park Zoning Plan; and
3. the method of fishing is to be undertaken in specifically designated areas, if any, as
specified in the Jervis Bay Marine Park Zoning Plan, where such method of fishing
is allowed; and
4. the method of fishing is to be used only for the taking of the species of fish for
which the use of the method is allowed and/or intended; and
5. the targeted species is not on the list of protected fish (as specified in clause 3.2)
contained in the zoning plan of Jervis Bay Marine Park; and
External controls
1. the taking of the target species is also lawful under the Fisheries Management Act
1994; 58 and
2. the method used for the taking of that species of fish is lawful under the Fisheries
Management Act 1994; and
3. the person(s) involved in the fishing activity holds a valid permit issued under
section 37 of the Fisheries Management Act 1994 that is relevant to that particular
fishing activity.

57
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Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 3.3.
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 3.3.
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Prior to the review of the zoning plan of Jervis Bay Marine Park, the ‘listing’ approach
used for specifying the species that may be lawfully taken caused a great deal of
confusion when there are inconsistencies between the species that may be taken under
the marine park zoning plan and species that may be taken under the Fisheries
Management (General) Regulation 2002. 59 For example, it was permissible to take
lobsters and octopus, subject to size and bag limits, under the Fisheries Management
(General) Regulation 2002, 60 so they were clearly not threatened species, yet they could
not be taken in the habitat protection zones of Jervis Bay Marine Park solely because
they were not included in the list of species that may be taken. Issues of this nature were
raised and noted in the recently completed review of the zoning plan of Jervis Bay
Marine Park. The revised zoning plan only contains a list of protected species that may
not be taken from Jervis Bay Marine Park.
Recreational fishing also accounts for a significant portion of the fisheries sector in
Jervis Bay Marine Park. The main species targeted by recreational angling and
spearfishing in Jervis Bay Marine Park are flathead, squid, snapper, bream and kingfish,
while species such as lobsters, abalones, pipis, crabs, yabbies and polychaetes are
routinely hand-collected either for bait or for food. Recreational fishing is permitted,
with the possession of a valid recreational fishing licence, in 80 per cent of the marine
park.
The regulation of fishing activities in Jervis Bay Marine Park is largely on the basis of
imposing restrictions on fishing methods or the equipment used rather than in terms of
whether the activity is commercial or recreational in nature, even though some
provisions obviously have greater applicability to either commercial or recreational
fishing operations only. Despite the myriad of restrictions and regulations on fishing
activities that have been put in place, few restrictions have actually been imposed upon
recreational fishing, apart from the blanket prohibition across all sanctuary zones. Most
of the restrictions and regulations enforced in Jervis Bay Marine Park are intended to
manage and minimise the impacts of commercial fishing on wild fish stock, and have
very minimal effect but great potential benefits on the recreational fishing sector.

59
60

Marine Parks Authority, Jervis Bay Marine Park: Zoning plan review report, p. 39.
Fisheries Management (General) Regulation 2002 (NSW) cl 15.
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The management of fisheries in Jervis Bay is complicated due to the multiplicity of
jurisdictions and stakeholders. The creation of Jervis Bay Marine Park added further to
the complexity by introducing yet another governing agency and therefore another layer
of jurisdiction. The positive aspect of the added complexity is the additional level(s) of
regulation and protection that this could potentially provide.

6.2.1.2 Overexploitation of non-fish marine living resources
In addition to fish, many species of seabirds and marine mammals that are found within
Jervis Bay Marine Park are protected, by the law 61 or special management measures, 62
from non-subsistence harvesting. 63 The marine park contains habitats used for foraging,
roosting or nesting by several species of threatened seabirds, including sooty
oystercatchers, pied oystercatchers, hooded plovers, royal spoonbills and white-bellied
sea eagles. 64 Humpback and Southern right whales are routinely sighted in or near the
marine park during their seasonal migrations. 65 All animals are categorically protected
from any form of harm 66 in marine parks, although ecologically sustainable harvesting
is still allowed (with the appropriate consent or approval) in all parts of a marine park
except the sanctuary zones. 67 A further condition is attached to the habitat protection
zone stipulating that the taking of marine animals for ecological sustainable uses inside
a habitat protection zone is only allowed if there is unlikely to be any significant impact
on fish populations, or on any other animals, plants or habitats within the zone. 68
While the regulatory and protective provisions of Jervis Bay Marine Park zoning plan
apply to all animals (including fish) inside the marine park, marine mammals (e.g.
dolphins, whales and seals), marine reptiles (e.g. sea turtles) and seabirds are already
subject to the protection provided for under the National Parks and Wildlife Act 1974,
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Marine Parks (Zoning Plans) Regulation 1999 (NSW) cll 3.5(1)(a), 3.9(1)(a), 3.12(1)(a), 3.16(1)(a).
Marine Parks Authority, Operational Plan for Jervis Bay Marine Park, p. 2, Management Actions
2.2.1-2.2.7.
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Marine Parks (Zoning Plans) Regulation 1999 (NSW) cll 3.5(1)(d), 3.9(1)(d), 3.12(1)(d), 3.16(1)(d).
64
Marine Parks Authority, Natural values of the Jervis Bay Marine Park, pp. 28-30.
65
ibid., pp. 27-28.
66
The definition of ‘harm’ in clause 1.3 when applied to animals for the purpose of the Marine Parks
(Zoning Plans) Regulation 1999 (NSW) includes taking, interfering with, or injuring of animals.
67
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cll 1.16(2)(b) for habitat protection zone,
1.19(2)(b) for general use zone, 1.22(2)(b) for special purpose zone.
68
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 1.16(2)(b).
62
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which apply to all animals (other than fish) in NSW. 69 Those that have been declared
and listed as threatened species are afforded further protection under the provisions of
the Threatened Species Conservation Act 1995. This means the protection of marine
mammals, reptiles and seabirds is unaffected by the presence or absence of marine
parks.
Some marine plants and algae are also collected commercially, or for recreational
purposes. For instance, sea cabbage and ribbonweed (Zostera sp.) are commonly
collected for bait. Marine algae are the primary producers of the ocean, and are
responsible for producing more than 50 per cent of the world’s oxygen supply.70 Marine
algae found in Jervis Bay are not confined to the multicellular, macrophytic seaweeds,
such as kelps, but also include unicellular, microscopic phytoplankton such as diatoms,
coccolithophores and dinoflagellates. 71 Some 231 species of marine algae (out of a total
of approximately 500 species found in NSW) have been discovered and recorded in
Jervis Bay, thus rendering it the richest amongst all coastal estuaries along the entire
eastern seaboard of Australia. 72 Such rich marine algal diversity is attributable to the
availability of suitable range of marine habitats in Jervis Bay. 73 This further strengthens
the notion that the conservation of habitats is a pivotal component of the broad scale
conservation of marine biodiversity.
All species of marine vegetation are protected in marine parks, 74 whereby the
harming, 75 or the attempted harming, of any plant would constitute an offence under the
Marine Parks (Zoning Plans) Regulation 1999, unless the appropriate Ministerial
consent is granted for purposes relating to research, environmental protection, public
69

National Parks and Wildlife Act 1974 (NSW) parts 7, 7A; National Parks and Wildlife Regulation
2009 (NSW) cl 12(1), div 3A.
70
AJK Millar, ‘Marine benthic algae’ in G Cho et al (eds), Jervis Bay: A place of cultural, scientific and
educational value, 1995, p. 143.
71
Millar, ‘Marine benthic algae’, p. 143.
72
The three major phyla of marine algae, namely 28 species of Chlorophyta (green algae), 53 species of
Phaeophyta (brown algae) and 144 species of Rhodophyta (red algae), are well represented in Jervis Bay.
See Millar, ‘Marine benthic algae’, pp. 144-145.
73
Most macroalgae have to be attached to relatively consolidated solid substrata (which can be rocks,
shells, leaves of seagrasses, artificial objects such as concrete seawalls, jetties and car tyres, or artificial
reefs such as ship wrecks and even plane wrecks) in order to germinate and grow. See Millar, ‘Marine
benthic algae’, p. 144.
74
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cll 1.11(1)(b), 1.16(1)(b), 1.19(1)(b),
1.22(1)(b).
75
The definition of ‘harm’ in clause 1.3 when applied to plants for the purpose of the Marine Parks
(Zoning Plans) Regulation 1999 includes the gathering, cutting, pulling up, destroying, poisoning,
digging up, removing or injuring of plants.
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health, public safety or traditional use. 76 The zoning plan of Jervis Bay Marine Park
also allows for the ecologically sustainable harvesting of plants, pending Ministerial
consent, in all zones except the sanctuary zones of any marine park. 77

6.2.1.3 Bycatch
Despite the apparent awareness of the issues associated with incidental catches (or
bycatch), there is no specific legal requirement imposed by Jervis Bay Marine Park
regarding the use bycatch reduction devices (BRDs). Any requirements for the use of
bycatch reduction devices, if any, are enforced under the Fisheries Management Act
1994 in accordance with the management strategy adopted for individual fisheries. The
use of BRDs in NSW is only compulsory in all ocean trawl and estuary prawn trawl
nets. The ocean trawl fishery is one of the five fisheries that operate in the waters of
Jervis Bay Marine Park. 78 This means apart from ocean trawl fishery, the use of BRDs
in fishing operations in Jervis Bay Marine Park remains largely voluntary in all the
other fisheries.
Sea turtles, sharks, seabirds and marine mammals are all at risk of entanglement with
unattended or discarded fishing nets and/or lines inside the marine park. The threat of
bycatch can be nullified in sanctuary zones on the premise that since fishing of any kind
is prohibited no fishing gear of any kind would be allowed to be deployed. However,
this does not prevent ‘ghost fishing’ by abandoned fishing gear that may have drifted
into a sanctuary zone from another part or even outside of the marine park.
While Jervis Bay Marine Park does not have the capacity to directly control or regulate
bycatch, it is possible to address the issue indirectly through the regulation of fishing
activities in conjunction with its zoning scheme. The prohibition of all forms of fishing
and harvesting in sanctuary zones effectively negates the threat of bycatch entirely.
Similarly, the threat of bycatch is partially negated via the restrictions and regulations
imposed on large scale fishing activities and fishing methods in the habitat protection
zones, special purpose zones and the only general use zone in Jervis Bay Marine Park.
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Marine Parks (Zoning Plans) Regulation 1999 (NSW) cll 1.11(2), 1.16(2), 1.19(2), 1.22(2).
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cll 3.9(3)(f), 3.12(3)(f), 3.16(3)(f).
Marine Parks Authority, Jervis Bay Marine Park: Zoning plan review report, p. 49.
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6.2.1.4 Vessel Strike
Large marine mammals, especially cetaceans, are most at risk of ship strike. Since it is
not possible to control the movement nor the behaviour of marine animals, the only
viable means of managing the threat of ship strike is through the regulation of vessel
activities inside the marine park, especially the types of vessel that are most likely to
cause ship strike. As such, the use of any vessel in a marine park in contravention of the
zoning plan of that marine park would constitute an offence under the Marine Parks
(Zoning Plans) Regulation 1999. 79 In the case of Jervis Bay Marine Park, cruise ships,
hovercrafts, and motorised personal watercrafts are not allowed in any part of the
marine park, unless with the consent of the relevant Ministers. 80 The risk of vessel
strike in Jervis Bay Marine Park is further minimised by the fact that there are
provisions under the National Parks and Wildlife Regulation 2009 that regulate the
operations of vessels (such as the minimum approach distances) when in the vicinity of
marine mammals. 81 However, these regulatory provisions apply to all lands and waters
under NSW jurisdiction, irrespective of the presence of marine parks.

6.2.2 Modification and Destruction of Habitats
The marine environment within and around Jervis Bay Marine Park is biologically
diverse and contains a vast array of habitats including estuaries, rocky shores, subtidal
rocky reefs, seagrass meadows, sandy beaches, coastal wetlands, subtidal mudflats and
the open ocean. 82 Each of these habitats is represented in Jervis Bay as part of a mosaic
of interspersing habitats. Many of these habitats are also associated with threatened
fauna and flora. Shallow water habitats in Jervis Bay (typically sandy beaches, rocky
reefs, mangrove forests and seagrass meadows) are, by virtue of their relative proximity
to coastal human presence, particularly prone to anthropogenic disturbances.
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Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 1.35.
See Marine Parks (Zoning Plans) Regulation 1999 (NSW) cll 3.27, 3.28, 3.33(4)(e). References to the
‘relevant Ministers’ in the context of marine parks, as referred to in the Marine Parks (Zoning Plans)
Regulation 1999 or Marine Parks Regulation 2009, are taken to mean the Minister administering the
National Parks and Wildlife Act 1974 and the Minister administering the Fisheries Management Act
1994.
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National Parks and Wildlife Regulation 2009 (NSW) cll 57B-57D.
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Marine Parks Authority, Operational Plan for Jervis Bay Marine Park, p.1.
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Sandy Beaches
Beaches are an integral part of the coastal zone, especially from an ecological
perspective as nesting site for threatened seabirds and sea turtles. The little tern (Sterna
albifrons) and hooded plover (Thinornis rubricollis) are examples of avifauna that are
known to breed on beaches (such as beaches near Wollumboola Lake) in the Jervis Bay
region that are currently listed as endangered species in NSW under the Threatened
Species Conservation Act 1995, while the sooty oystercatcher (Haematopus fuliginosus)
and the green turtle (Chelonia mydas) are listed as vulnerable shorebird and reptile
respectively that have great dependence on beach habitats. Beaches are highly dynamic
habitats and have natural cycles of accretion and erosion driven by tides, winds, waves
and storms. This means they can be sensitive to major changes in the hydrology and
sediment budget. Beaches in the vicinity of human settlements are particularly prone to
anthropogenic sources of disturbance such as coastal construction and land reclamation.
Beaches in and around Jervis Bay also have an important role in recreation.

Mangroves and saltmarshes
Mangroves and saltmarshes are waterlogged tidal habitats that provide important
nursery grounds for many fish species, and habitats for a myriad of aquatic and
terrestrial wildlife. The broad scale ecological significance of mangroves and
saltmarshes relates to the environmental services and processes they provide and
maintain, such as coastal erosion prevention, waste depository and water purification. In
Jervis Bay, they occur mainly at the mouth of creeks, inlets and lagoons that are
connected to the bay. 83 In terms of biodiversity, the mangroves and saltmarshes of
Jervis Bay support both marine and terrestrial species of fauna and flora, including
seventeen species of gastropods, 84 three species of bivalves, at least eight species of
crustaceans (e.g. barnacles and crabs) of varying abundance and density, and in excess
of 100 species vascular plants. 85
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P Adam and P Hutchings, ‘The saltmarsh and mangroves of Jervis Bay’, Wetlands (Australia), vol. 6,
no. 2, 1987, pp. 58-64.
84
The seven species of gastropods reported in Clarke et al. (1995) include Bembicium auratum,
Ophiocardelus sulcatus, O. quoyi, O. ornatus, Littorina luteola, Assiminea buccinoides, Salinator solida
and Tatea spp.
85
PJ Clarke et al, ‘Mangroves and saltmarshes’ in G Cho et al (eds), Jervis Bay: A place of cultural,
scientific and educational value, 1995, pp. 133-135.
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Rocky reefs
Rocky subtidal and intertidal reefs are prevalent and ecologically important components
of Jervis Bay, as they are known to support a rich diversity of animals 86 and plants
(including seaweeds). The rocky intertidal shores of Jervis Bay are typically wave-cut
sandstone and shale platforms with characteristic spatial heterogeneity, which is
reflected in the spatial patchiness in relative distribution, abundance and species
richness. 87 They also act as critical transitory links, in terms of the flow of organic and
inorganic materials, between seagrass meadows and sandy habitats.

Seagrass meadows
Seagrass meadows provide critical nursery and feeding areas for juveniles of
commercially and recreationally important fish and invertebrate species. Furthermore,
seagrass rhizomes have the capacity to stabilise sediments while seagrass leaves can
dampen water movement within the meadow, both of which are important factors in
reducing coastal erosion and/or the accretion of sand on adjacent beaches. Reduced
sedimentation and water movement also allow suspended particulates and/or organic
matter to settle and subsequently become entrapped within seagrass meadows, thus
maintaining the clarity of water as well as the cycling of nutrients. 88 Jervis Bay has
some of the most extensive and pristine seagrass meadows along the coast of NSW. 89
The seagrass meadows in Jervis Bay are distributed around the landward fringes of the
bay and are dominated by the species Posidonia australis, which covers more than 60
per cent (5.7 square kilometres) of the total seagrass beds (8.9 square kilometres) found
in the bay. Other species such as Zostera spp., Halophila ovalis and Heterozostera
tasmanica are also found in Jervis Bay, albeit as smaller fringing meadows and/or in
deeper waters. 90 The ecological significance of seagrass meadows is further highlighted
86

Herbivorous gastropods tend to be the most dominant species in rocky intertidal habitats, and those
commonly found in Jervis Bay are grazing snails such as Littorina unifasciata, Littorina acutispira,
Nodilittorina pyramidalis, Nerita atramentosa, Austrocochlea constricta and Bembicium nanum; Sydney
rock oysters Saccostrea commercialis; and limpets, particularly Cellana tramoserica. The predatory
whelk Morula marginalba and the cunjevoi Pyura stolonifera are also frequently encountered, while the
sea urchins Heliocidaris erythrogramma and Centrostephanus rodgersii have highly patchy and clustered
distribution and abundance. See Underwood and Atkinson, ‘Rocky intertidal and subtidal habitats’, Table
15.3.
87
Underwood and Atkinson, ‘Rocky intertidal and subtidal habitats’, p. 123.
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See H Kirkman et al, ‘Seagrasses’ in G Cho et al (eds), Jervis Bay: A place of cultural, scientific and
educational value, 1995, for more detailed discussion on the ecological value of seagrass meadows.
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Marine Parks Authority, Natural values of the Jervis Bay Marine Park, p. 15.
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See Kirkman et al, ‘Seagrasses’, pp.138-140, for details on the distribution and biology of seagrasses
in Jervis Bay.
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by the fact that they typically support greater diversity (albeit at lower abundance) of
benthic faunal assemblages than that of nearby unvegetated substrates. 91 Seagrass
meadows in Jervis Bay have been found to support over 360 species of benthic infauna,
dominated by polychaetes, molluscs and crustaceans. 92 Natural recovery of seagrass
meadows, especially that of Posidonia australis from anthropogenic disturbances, is
very slow 93 and ad hoc restoration with seedlings is not always feasible. 94 Protection of
seagrass habitats therefore depends on the adequacy of management measures with
respect to the prevention or the minimisation of human induced impacts.
The sanctuary and habitat protection zones of Jervis Bay Marine Park were designated
to include, as much as practicable, representative areas of different habitats. The Hare
Bay Sanctuary Zone is known to contain one of the largest contiguous seagrass beds in
NSW, 95 which provides food, shelter and nursery grounds for marine fauna. The
seagrass also plays a critical role in maintaining the quality and clarity of the water in
Jervis Bay by stabilising the sediment. 96 While a number of vulnerable and threatened
species are protected inside the marine park, and it is an offence to deliberately harm or
interfere with such species, the habitats that they depend on are not always afforded the
same level of protection. The natural landscape and the associated habitats are under
constant pressure from existing and potentially competing needs for natural resources,
coastal urban development, commercial and recreational opportunities, and defence
purposes.
Many of the threats to marine biodiversity induced by the loss of marine habitats are
often the consequences (either directly or indirectly) of increased coastal population
pressure from urbanisation or tourism (see Chapter 4.2.2.3). This is because the
proximity to human habitation and developed land means coastal habitats become more
susceptible to the effects of physical disturbance (such as increased siltation and altered
hydrology) from anthropogenic sources.
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Marine Parks Authority, Natural values of the Jervis Bay Marine Park, pp. 16-18.
Kirkman et al, ‘Seagrasses’, pp. 141-142.
ibid., p. 142.
ibid., p. 141.
Marine Parks Authority, Natural values of the Jervis Bay Marine Park, pp. 15-16.
NSW Marine Parks Authority, ‘Discover what's special about Jervis Bay Marine Park’, p. 1.
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The regulation or prohibition of activities and/or developments that are likely to
adversely affect or modify marine habitats may be imposed by provisions in the Marine
Parks (Zoning Plans) Regulation 1999 that either apply to all marine parks or specified
marine park(s), and either across the entire marine park or with reference to specific
zones within a marine park. The operational plans of individual marine parks can also
establish specific management actions or strategies that address specific goals or threats
relating to the corresponding marine parks.

6.2.2.1 Mining
Due to the composition of the underlying sedimentary sequences, mineral resources in
the Jervis Bay region are limited in terms of quality and quantity, and therefore have
little economic significance. Mineral deposits comprise primarily construction materials
(such as sandstone, siltstone, mudstone, sand and loam) and structural clay/shale. 97
While coal seams are known to occur to the north of Jervis Bay, exploration is not
economically viable due to the limited extent, depth and thickness of the seams. 98 The
apparent lack of good reservoir rocks invariably implies a poor potential for petroleum
and gas in the region. 99
Irrespective of the extent of exploitative potential of the mineral resources in Jervis Bay
region, mining, prospecting and any other mining related activities are categorically
prohibited in all NSW marine parks under the Marine Parks Act 1997. 100 This means all
mineral resources found within the Jervis Bay Marine Park are unavailable for
extraction. However, low impact ‘recreational mining’ in the form of collecting shell
and shell grit for non-commercial purposes is permitted, subject to any further
conditions imposed by relevant provisions of the Fisheries Management Act 1994,
inside Jervis Bay Marine Park except in sanctuary zones. 101

97

G Taylor et al, ‘Geology, geomorphology, soils and earth resources’ in G Cho et al (eds), Jervis Bay: A
place of cultural, scientific and educational value, 1995, p. 51.
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ibid., p. 52.
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Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 3.9(4), 3.12(4), 3.16(4).
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6.2.2.2 Fishing
While the regulations and prohibitions on fishing activities are imposed primarily to
address the problem of overfishing, they also provide the means by which physical
disturbances to marine habitats attributable to fishing activities can be indirectly
managed and minimised within the different zones of Jervis Bay Marine Park. The
significance of having the capacity to manage fishing activities is that some fishing
methods or practices are known to be particularly destructive on the marine habitats (see
Chapter 4.2.2.2). Given that the risk and magnitude of threats to marine habitats caused
by fishing practices are essentially proportional to the scale and intensity of fishing, the
regulation of fishing activities (especially high impact fishing practices such as benthic
trawling and dredging) is the key to managing the physical impacts of fishing on marine
habitats.
As discussed in Chapters 5.2.1.1, 5.2.2.2 and 6.2.1.1, the Marine Parks (Zoning Plan)
Regulation 1999 contains general provisions that specify the methods of fishing that are
permitted (or those that are prohibited) within each of the four zones in all NSW marine
parks. Permissible forms of fishing are generally limited to low impact methods and/or
gears (e.g. the taking of fish by hand or by the use of held line, scoop net or landing net,
and spear or spear gun) that are typically associated with recreational fishing. 102 The
zoning plans of individual marine parks can also approve or disapprove the use of any
other fishing methods or gears in the different zones of the relevant marine parks. The
Jervis Bay Marine Park Zoning Plan allows the use of certain types of nets and traps, 103
as well as the conditional use of hauling nets, gar fish nets, submersible lift nets and
purse seines in the habitat protection zones. 104 While the taking of fish by the use of
spear or spear gun is generally allowed in Jervis Bay Marine Park in zones other than
sanctuary zones, 105 places where spearfishing is prohibited are specified in the zoning
plan. 106 This is an example of a zoning plan having the power to impose more stringent
restrictions in addition to generic marine park regulations. In this particular instance, the
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Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 1.17.
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Jervis Bay Marine Park Zoning Plan imposed additional prohibition on a fishing activity
that is otherwise permissible in habitat protection zones.
Depending on the exact gears and techniques adopted, trawling and dredging can
potentially be very destructive methods of fishing (see Chapter 5.2.2.2). While trawling
is generally not allowed near sensitive or critical habitats, trawling (for fish or prawns)
was previously not prohibited in the general use zones of Jervis Bay Marine Park.
However, following the mandatory review of the zoning plan in 2008, trawling and lift
netting are no longer allowed in Jervis Bay Marine Park under the revised zoning plan,
which came into effect on 1 March 2011. 107 Similarly, dredging for scallops is not
permitted anywhere inside the bay. 108

6.2.2.3 Coastal Development
The term ‘coastal development’ encompasses all development activities within the
catchment, and includes residential, industrial and agricultural land uses, mining, urban
infrastructure, and port development. Population growth in the coastal areas invariably
leads to increased needs for urban infrastructure, such as roads and sewerage, and the
construction of which are known to cause physical disturbance to the coastal
environment, and/or create issues relating to sedimentation, hydrology and water
quality.
Jervis Bay is located within the City of Shoalhaven that constitutes the Shoalhaven
Local Government Area (LGA). With an area of approximately 4660 square kilometres
the Shoalhaven LGA encompasses much of the catchment of Jervis Bay, and is the
second largest coastal LGA in NSW. It has a growing population that is steadily
approaching 100,000, and is the most visited LGA, outside of Sydney, in NSW. The
Jervis Bay Region, which corresponds to the area defined by the Jervis Bay Regional
Environmental Plan 1996, consists of seventeen towns and villages, 109 and three
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recognised rural residential areas at Woollamia/Fall Creek, Tomerong and Basin View.
Culbarra Beach, Callala Bay, Vincentia, Sanctuary Point, St Georges Basin and Basin
View are the major urban centres and collectively they account for over 72 per cent of
the population of the Jervis Bay Region. The total population of the Jervis Bay Region,
according to the 2001 Census, was 22,856, 110 and the townships along the immediate
foreshore of the Jervis Bay Marine Park were home to a population of just under 10,000
people. Management of coastal development in the Jervis Bay region is principally
through the application of State legislation and policy at the local government level. It
has been recognised that opportunities for expansion in the Region are rather limited
due to a range of existing environmental, social and economic constraints on the
provision of infrastructure and services. 111 This means urbanisation (for settlement) is
currently not perceived as a major source of threat for the Jervis Bay region.
Dredging and coastal construction (e.g. for port facilities) are the primary causes of
physical disturbance to coastal marine environment, which typically result in the
disturbance of benthic marine habitats, changes in sediment transport, changes to fluvial
processes, or the re-suspension and/or mobilisation of contaminants. 112 Furthermore,
changes in hydrological patterns due to human induced transformation of coastal
landforms (e.g. through dredging or the construction of breakwaters, marinas, jetties or
wharves) can sometimes result in intensified wave actions (or deflections) and sediment
movement, thus subjecting coastal marine habitats to greater physical stress and
disturbance. For instance, increased turbidity due to sedimentation diminishes the
availability of sunlight, thus limiting the photosynthetic capacity and productive
potentials of marine vegetation. 113 Extended shading has been shown experimentally to
stun or inhibit the growth of seagrass seedlings and epiphytic macroalgae. 114
Another major impact of coastal development is the changes in the quality, as well as
the quantity of freshwater draining from the adjoining catchments into Jervis Bay and
and Department of Infrastructure Planning and Natural Resources, Jervis Bay Settlement Strategy, 2003,
p. 10.
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its surrounding waters. Changes in land use in the catchment area are likely to have
some influence on the local hydrology. 115 Given the low fluvial inputs from the Jervis
Bay catchment, any changes to the hydrology and/or sediment transport will have
cascading effects on the nearshore coastal landscape and benthic habitats. Increased
urban surface runoff, in terms of volume and velocity, facilitated by compacted surfaces
(such as roads) exacerbates the problem of coastal erosion.
The assessment of environmental impact is a mandatory procedure, as required under
the provisions the Marine Parks Act 1997, for any development intended to be carried
out inside the marine park. 116 Even for developments intended for areas adjacent the
marine park, marine park personnel can still have a consultative role, in accordance with
the Marine Parks Authority’s statutory responsibilities and prerogatives, in the
assessment and approval processes. 117
There is a general prohibition on any activity directly associated with dredging or beach
replenishment in the sanctuary zones of a marine park, unless the activity is carried out
with the consent of the relevant Ministers either for research purposes, or because it is
deemed necessary to prevent injuries, damages to properties or harm to environment. 118
Various environmental planning instruments (EPIs) that may be implemented at the
State level provide useful legal platforms upon which coastal marine habitats can be
directly or indirectly protected from coastal development. State Environmental Planning
Policy (SEPP) 14 (Coastal Wetlands) provides the legal mechanism that promotes and
facilitates the conservation of coastal wetlands at a statewide scale. However, the SEPP
14 itself is not a conservation measure and does not address management issues or
regulate impacts of coastal development. It is merely a planning instrument that
classifies any proposed development activities that are likely to have significant impacts
on the functional sustainability of mapped and listed wetlands as ‘designated
developments’, thus requiring the preparation of an Environmental Impact Statement
(EIS) as part of the mandatory EIA process. Nonetheless, SEPP 14 can potentially
complement the additional requirements to standard EIA procedure invoked by marine
115
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parks by imposing an extra layer of protection which is applicable to wetlands that are
incorporated within Jervis Bay Marine Park.
The Jervis Bay Marine Park Operational Plan also outlines specific management actions
and strategies that have been formulated to address known threats to marine habitats
that are either caused by, or associated with, coastal development. Most of these actions
are essentially just directives to establish and maintain working relationships with other
relevant agencies or authorities, at local, State or Commonwealth levels, in order to
develop integrated strategies to reduce siltation within Jervis Bay Marine Park, to
minimise land based impacts on estuaries within Jervis Bay Marine Park, to prevent
damage to marine habitats inside Jervis Bay Marine Park that are attributable to
terrestrial land use and developments, to develop guidelines for the environmental
assessment of development applications inside Jervis Bay Marine Park, and to ensure
compliance with the procedural and legislative requirements for EIA with respect to any
proposed developments within, or in the locality of, Jervis Bay Marine Park. 119 There is
also a specific directive prompting the Marine Park Authority to provide comments
and/or advice regarding any proposed developments with potential impacts on Jervis
Bay Marine Park. 120 Ultimately, the capacity of Jervis Bay Marine Park to manage the
impacts of coastal development on the marine habitats within the marine park depends
on its degree of involvement and influence in the EIA process that determines whether a
particular activity or development would be allowed to take place either inside or in the
locality of Jervis Bay Marine Park.

6.2.2.4 Aquaculture
Aquaculture in Jervis Bay is predominantly confined to mussels and oysters, and is
subject to restrictions and regulations. There is a general prohibition on aquaculture in
the sanctuary zones of all marine parks, 121 unless a lease is already in force or had been
granted prior to the proclamation of the marine park or prior to the declaration of the
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sanctuary zone. 122 By comparison, aquaculture is permissible in general use zones,
provided it is carried out in accordance with the conditions of permits issued under the
Fisheries Management Act 1994. 123 Aquaculture is also permissible in habitat
protection zones and special purpose zones, but only with the appropriate Ministerial
consent, and subject to any additional regulations or prohibitions imposed by the zoning
plans of individual marine parks. 124 In the case of Jervis Bay Marine Park, while
aquaculture is permissible in the general use zones under the Jervis Bay Marine Park
Zoning Plan, aquaculture is actually not permitted in any of the habitat protection zones,
with the exception of extensive aquaculture of shellfish on long-lines. 125 Aquaculture is
similarly prohibited in the two special purpose zones inside Jervis Bay Marine Park. 126
The Jervis Bay Marine Park Operational Plan also outlines the management strategies
and actions that are intended to manage and minimise any potential impacts of
aquaculture on the marine habitats within Jervis Bay Marine Park. This is exemplified
by the mandate to work cooperatively with other relevant agencies such as NSW
Fisheries and local councils to ensure that aquaculture proposals in or adjacent to Jervis
Bay Marine Park are adequately assessed with respect to any potential, cumulative,
and/or non-localised impacts. 127 Furthermore, the operational plan stipulates that total
permissible aquaculture (which is confined to extensive aquaculture in habitat
protection zones) in the Jervis Bay embayment must not exceed two per cent of the total
area of Jervis Bay Marine Park, which equates to approximately 440 hectares. 128
Intensive aquaculture remains prohibited in all zones of Jervis Bay Marine Park, except
in either of the two general use zones, both of which are found outside the Jervis Bay
embayment.
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6.2.2.5 Vessel Traffic
Vessel traffic from commercial or recreational shipping activities can cause potential
physical damage to the marine environment through random incidents of collisions
and/or groundings. The extensive sheltered waters of Jervis Bay make it an appealing
area for a variety of vessels, ranging from large chartered boats to small sail boats and
kayaks. However, there is actually little vessel traffic moving in or out of Jervis Bay,
and vessel activities inside the bay are generally dominated by small fishing boats and
naval vessels. 129 While the zoning plan can regulate the types of vessels that may be
allowed in the different zones of a marine park, the management of vessel safety and
navigation inside the marine park remains the responsibility of NSW Maritime
Authority.
Given the fact that anchoring can potentially cause significant physical disturbance to
marine habitats, anchoring accounts for the primary source of vessel-related threat to the
benthic marine environment in Jervis Bay. This is recognised in the Jervis Bay Marine
Park Operational Plan and is addressed accordingly through the adoption of
management actions relating to habitat conservation. 130 Mooring facilities, typically in
the form of mooring buoys, are usually provided as alternatives in some high use areas
where anchoring is not allowed. 131 However, poorly designed boat moorings can also
cause damage to sensitive seagrass habitats in some parts of the Jervis Bay Marine Park.
There are specific management actions relating to the development and implementation
of a mooring and anchoring plan and a code of conduct for all vessels to prevent anchor
damage on sensitive habitats.132
The regulation of the anchoring and mooring of vessels in marine parks is based on
zones. As discussed in Chapter 5.2.2.5(a), the general provisions of the Marine Parks
(Zoning Plans) Regulation 1999 relating to anchoring and mooring apply across the
entire marine park, and may be supplemented (or overridden) by additional conditions
or restrictions, if any, imposed by the zoning plan of each individual marine park. As
129
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such, the anchoring and mooring of vessel in sanctuary zone is generically prohibited
under the Marine Parks (Zoning Plans) Regulation 1999, except in areas specially
designated for such purposes. 133 The designated anchoring areas within the various
sanctuary zones of Jervis Bay Marine Park (such as the designated anchoring areas near
Red Point and Hare Point in the Hare Bay Sanctuary Zone) are listed in clause 3.44 of
the Jervis Bay Marine Park Zoning Plan. Some of these areas comprise the entire
sanctuary zone. 134 Some of the anchoring areas may have temporal restrictions. For
example, The Tubes Seasonal Anchoring Area, located to south of The Docks
Sanctuary Zone, is subject to a seasonal prohibition on anchoring (i.e. the period
between and inclusive of November 1 and April 30), 135 although the seasonality of the
restriction is actually implemented for the purpose of alleviating potential conflicts
between land-based anglers and boat-based anglers and divers, rather than in response
to any temporal conservation needs.
Mooring in sanctuary zones is allowed in Jervis Bay Marine Park, but only at the
mooring facilities provided by the Marine Parks Authority or the Waterways Authority,
and without exceeding the maximum limit of 24 hours. 136 Facilities for public mooring
are provided at popular anchorage locations in the marine park as means of managing
and minimising potential physical damages to sensitive benthic habitats caused by
anchoring. Sixteen public moorings have been installed at three locations within the
marine park, 137 13 of which are located adjacent to the Honeymoon Bay camping area,
two at Huskisson and one at Callala Bay. 138
Outside of the sanctuary zones, no other restrictions on anchoring or mooring are
currently imposed anywhere else within Jervis Bay Marine Park. The only exception is
the HMAS Cresswell Special Purpose Zones, where anchoring of any non-authorised
vessel is not permitted. 139 Given the potential adverse impacts of anchoring on benthic
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marine habitats, it is rather peculiar that anchoring is not subject to more stringent
regulation in the habitat protection zones of Jervis Bay Marine Park, especially
considering the primary purpose of habitat protection zones is to provide habitat
protection.
While they are not installed exclusively for conservation purposes, designated
boast-launching facilities 140 provided in various parts of Jervis Bay Marine Park
provide additional means of minimising potential vessel-induced physical disturbance to
marine habitats.

6.2.3 Pollution
The marine and estuarine waters in and around Jervis Bay Marine Park are exposed to a
range of anthropogenic disturbances caused by human-induced pollution such as vessel
sourced pollution (e.g. oil and anti-fouling paint) from naval, commercial shipping or
recreational boating, urban sewage and runoff, industrial and agricultural effluents,
which include pesticides and fertilisers introduced into the waterways from land
clearing and other agricultural practices. Most of the pollutants are known to have
adverse effects on individual marine organisms but ecological ramifications and
responses at community levels are still largely unknown. 141 Given that many of the
known sources of marine pollution has terrestrial origins, the Marine Parks Authority
has to liaise and cooperate with other government agencies to ensure the management of
adjacent land-based pollution is sufficiently adequate and complements the pollution
management regime and the management objectives of Jervis Bay Marine Park. As
reflected in the range of management actions outlined in the Jervis Bay Marine Park
Operational Plans, this typically involves providing input into the development and
implementation of pollution prevention and reduction strategies and measures, such as
the management of sewage and stormwater discharges, and the installation of gross
pollutant traps. 142
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Jervis Bay Marine Park lacks the capacity to provide for the direct prevention or
regulation of pollution of any kind. This is reflected by the lack of specific provisions
relating to pollution control or prevention in its zoning plan. Jervis Bay Marine Park
relies on external initiatives and measures as means of dealing with pollution. The
management actions relating to pollution control (i.e. Management Actions 6.1.1-6.1.7)
outlined in the operational plan merely reaffirm the need to support and align with such
initiatives and measures.
Pollution control in Jervis Bay Marine Park also seems to adopt a more reactive rather
than proactive approach, and places greater focus on incident management rather than
pollution prevention. There are management actions that mandate active involvement in
the development of response strategies to severe pollution as well as pollution
amelioration strategies. 143 By comparison, management actions relating to pollution
prevention are merely stating the intention to investigate and promote the feasibility of
preventative measures such as effluent management, operational and maintenance
requirements for vessels, and the use of gross pollutant traps and drain stencilling. 144
There is an apparent absence of legal provisions in the marine parks legislation that
provide for the regulation of marine pollution or pollution-causing activities. This may
be construed as an underlying assumption or acceptance that generic marine pollution
laws are considered sufficient in providing protection to the marine environment from
pollution, despite the fact that some of the species, habitats or ecosystems protected
within a marine park may be less resilient than those outside of the marine park.

6.2.3.1 Oil Spills
There is a lack of legal provision or management measure applicable to Jervis Bay
Marine Park that can be adopted to directly address or prevent the threat of oil spills.
The risk of oil spill is instead managed indirectly through the restrictions imposed under
the zoning plan of Jervis Bay Marine Park upon the use and passage of certain types of
vessels within the marine park. For example, cruise ships and hovercrafts are prohibited
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in Jervis Bay Marine Park. 145 However, the fact that oil tankers, which would represent
the greatest risk of oil spill, are not prohibited from entering Jervis Bay Marine Park
undermines the marine park’s capacity to prevent or minimise the occurrence of oil
spills. Fortunately, oil spill is generally not considered a critical issue in Jervis Bay
Marine Park, particularly within the Jervis Bay embayment, due to the relatively low
vessel traffic in and around the marine park.
6.2.3.2 Stormwater and Sewage
Urban development in or near the coastal zone invariably increases the volume of urban
wastewater and surface runoff and therefore the demand for sewerage and stormwater
infrastructures. Despite the relatively low intensity urbanisation along the adjacent
coastline, the nearshore zone of the Jervis Bay region is still subjected to runoffs of
nutrients from terrestrial sources. 146 Roads and other compacted surfaces facilitate
increased surface runoff, and the accompanying loads of sediment, nutrients and
pollutants can have deleterious impacts on the coastal marine ecosystem.
Jervis Bay Marine Parks does not have the capacity to directly prevent or regulate the
discharge of stormwater or sewage in or into the marine park. This is because there are
no provisions under the Marine Parks Act 1997 (or any of the associated Regulations)
that prohibit or regulate the discharge of stormwater or sewage in marine parks. Instead,
it is via the EIA process (which must meet the additional requirements invoked by
Jervis Bay Marine Park) that the discharging of stormwater or sewage, or activities that
involve the discharging of stormwater or sewage, may be excluded inside Jervis Bay
Marine Park (see Chapter 5.2.3.2 (a)).
Only tertiary treated sewage is discharged into Jervis Bay. 147 Discharge is confined to
the two designated discharge points at Plantation Point and HMAS Cresswell. 148 While
the elevated nutrient contents associated with sewage outfall is speculated to be the
trigger for the onset of algal blooms, the precise cause-effect relationship is not yet fully
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understood.

149

A spectacular surface bloom of the non-toxic coccolithophore

Gephyrocapsa oceanica in Jervis Bay in December 1992 was believed to be attributed
to the availability of excess nutrients from coastal sewage outfall. 150

6.2.3.3 Agricultural Runoff and Industrial Effluents
The water quality and the integrity of marine habitats in Jervis Bay Marine Park are
vulnerable to major land use changes (such as land clearing, urbanisation and
industrialisation) in the catchment that are likely to inject greater quantities of fertilisers,
pesticides or other nutrients or pollutants into the estuaries. 151 Jervis Bay Marine Park
lacks the capacity (in the form of specific provisions) to directly prevent the discharge
of agricultural and industrial wastewater in or into the marine park. As is the case with
stormwater and sewage, it is also via the EIA process (which must meet the additional
requirements invoked by Jervis Bay Marine Park) that the discharging of effluents or
activities that involve the discharging of effluents may be excluded inside Jervis Bay
Marine Park.

6.2.3.4 Ocean Dumping and Waste Disposal
There is a lack of regulatory provisions that provide for the regulation or prevention of
ocean dumping and the disposal of waste in general inside Jervis Bay Marine Park.
Once again, it is through the EIA process that the dumping and disposal of waste, or
activities that involve the dumping and disposal of waste may be excluded or prevented
inside Jervis Bay Marine Park.
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6.2.3.5 Vessel-source Pollution
There is generally very little shipping movement in or out of Jervis Bay except for small
fishing boats and naval vessels.152 Large vessels such as cruise ships and hovercrafts are
not allowed to enter any part of Jervis Bay Marine Park. 153 This means Jervis Bay
Marine Park is relatively unexposed to vessel-source pollution. However, this does not
change the fact that Jervis Bay Marine Park lacks the capacity to prevent or regulate
vessel-source pollution, even though the mere presence of a marine park can prevent the
discharge of treated sewage from vessels within the 500-metre radius of the marine
park. 154 This means the discharge treated sewage from vessels is prohibited in or near
the waters of Jervis Bay Marine Park. This is also the only form of regulation on
vessel-source pollution that is relevant to Jervis Bay Marine Park.
The Jervis Bay Marine Park Operational Plan also contains a directive to promote Jervis
Bay Marine Park, especially the section of the marine park outside of the Jervis Bay
embayment, as a potential Particularly Sensitive Sea Area (PSSA), through the Marine
Environment Protection Committee of the International Maritime Organization
(IMO). 155 The designation of an area as a PSSA has implication in the context global
shipping, as PSSAs are areas of the sea that have been identified as having ecological,
socioeconomic and scientific significance that require protection from international
maritime activities, and are subsequently recognised as areas to be avoided by
commercial shipping routes. 156

6.2.4 Invasive Species
Assessing the magnitude of ecological impact of invasive species is often exceedingly
difficult due to the fact that apart from outright extinction, there are very few
quantifiable effects that can be measured to vindicate claims of adverse ecological
consequences. As such, the control of invasive marine species in NSW marine parks
involves the implementation of monitoring and eradication programs, and the
development of an invasive marine pest strategy.
152
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The marine algae Caulerpa taxifolia has been declared a Class 1 noxious species in all
NSW waters under the Fisheries Management Act 1994. It is extremely difficult to
eliminate once it becomes established, owing to its rapid growth and propagation. It is
not known whether the initial release of Caulerpa into the waterways that led to its
proliferation was accidental or intentional. It is its potential to alter marine habitats and
consequently affect biodiversity that makes Caulerpa taxifolia a significant potential
threat to the marine ecology within Jervis Bay Marine Park and its surrounding waters.
The Marine Parks Authority is working in conjunction with the NSW Fisheries (under
the Department of Industry and Investment), Shoalhaven City Council, Australian
Quarantine and Inspection Service, and NSW Maritime Authority to develop response
strategies against invasive marine pests in Jervis Bay Marine Park. 157

6.2.4.1 Unintentional Introduction
Shipping related activities are a major potential source of accidental introduction of
exotic marine species. Therefore, as a measure to prevent the accidental transportation
of exotic marine organisms, ballast water drawn from waters outside a marine park
cannot be discharged inside that same marine park, as stipulated in the Marine Parks
(Zoning Plans) Regulation 2002. 158 Additionally, the zoning plan of Jervis Bay Marine
Park also provides for the exclusion of certain types of vessel, such as cruise ships, 159
that have the capacity to translocate exotic organisms, over long distances, to various
foreign destinations through ballast water or fouling.
Marine park rangers have the authority, under Marine Parks Regulation 2009, to direct
a heavily fouled vessel to be removed from the waters inside a marine park. 160 Given
that fouling on hulls of vessels is a major cause of accidental introduction, this provision
has the effect of minimising the potential risk of exotic marine flora and fauna being
unintentionally introduced into Jervis Bay Marine Park.
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6.2.4.2 Intentional Introduction
The general provisions of the Marine Parks (Zoning Plans) Regulation 1999 stipulate
that exotic animals and plants cannot be knowingly brought into a marine park, or
allowed to be released or introduced into a marine park. 161 Any deliberate action that
subsequently causes the occurrence of any one of the aforementioned scenarios is also
considered an offence. The deliberate release or introduction of exotic animals and
plants into Jervis Bay Marine Park is also expressly prohibited under the zoning plan of
Jervis Bay Marine Park. 162 This is further reinforced by management actions, as
outlined in the operational plan of Jervis Bay Marine Park, that directly address
intentional introduction by establishing a clear mandate to regulate (in conjunction with
NSW Fisheries) the release of stock for aquaculture and prohibit the introduction of pest
species (e.g. Pacific oysters) or other non-endemic species into Jervis Bay Marine
Park. 163 The development and implementation of community education campaigns are
also instigated by specific management action that aims to create a community
monitoring regime by encouraging the identification and reporting of pest species in and
around Jervis Bay Marine Park by the general public.164

6.2.5 Climate Change
Climate change is a global-scale issue that is likely to have catastrophic consequences
on marine ecosystems. Currently, Jervis Bay Marine Park does not have any proactive
and/or adaptive measures in place to prevent the onset of climate change induced threats
such as sea level rise, elevated sea surface temperatures, increased UV radiation,
increased storm activities and ocean acidification. Instead, NSW marine parks still rely
almost exclusively on broad scale national and global initiatives as the primary impetus.
Jervis Bay Marine Park is still capable of indirectly addressing the various climate
change induced threats by insulating the marine ecosystems within the marine park
from anthropogenic disturbances, thus help instilling greater resilience against the
impacts of climate change.
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6.3 Conclusions
The zoning plan is the primary instrument that is used to manage the various
identifiable threats in Jervis Bay Marine Park. However, while zoning is useful for
addressing threats with sources (or causes) that are localised within the marine park
(such as overfishing), it is generally incapable of addressing broad scale non-localised
threats such as climate change, coastal development and pollution from catchment
runoff that have origins which may be external to the marine park. Submissions
received during the review of the zoning plan of Jervis Bay Marine Park have suggested
changes involving increasing the current size and/or the designation of sanctuary
zones, 165 which given the ‘no-take’ and conservation-oriented nature of sanctuary zone
will enhance the marine park’s capacity to address the various threats.

6.3.1 Capacity to address unsustainable exploitation
All aspects of unsustainable exploitation are dealt with in Jervis Bay Marine Park (see
Table 6.1). The designation of sanctuary zone allows for the exclusion of certain
activities (such as fishing), which subsequently allows for the prevention of the threats
that are typically caused by such activities (such as overfishing and bycatch). Unlike
aquatic reserves (which only offer protection to fish and marine vegetation) and national
parks (which only offer protection to animals other than fish, and plants other than
marine vegetation), Jervis Bay Marine Park has the capacity to protect the full spectrum
of marine fauna and flora. Having the capacity to exclude or regulate vessel traffic also
provides Jervis Bay Marine Park with the basis upon which the risk of fatal collisions
between marine mammals and motorised vessels can be managed or minimised.

165

See Nature Conservation Council of NSW, Jervis Bay Marine Park Review: Submission by the Nature
Conservation Council of NSW, 2008. Last archived by the State Library of NSW on 22 Dec 2009, and is
accessible from: <http://pandora.nla.gov.au/pan/114022/20091222-1342/nccnsw.org.au/index23426.pdf>

338

Table 6.1: Summary of the measures adopted in Jervis Bay Marine Park for addressing
unsustainable exploitation
Type of threat
How the threat is addressed in Jervis Bay Marine Park
Overfishing
Fishing (including the taking of marine invertebrates) of any kind is
prohibited in the sanctuary zone.

Overharvesting
(marine animals
other than fish)
Overharvesting
(marine plants)
Incidental Catches

Vessel Strike

Fishing (including the taking of marine invertebrates) in habitat
protection zone and special protected zone is subject to gear restriction.
All animals (including fish) found in Jervis Bay Marine Park are
protected from any form of harm (including harvesting).
All marine plants found in Jervis Bay Marine Park are protected from
any form of harm (including harvesting).
Fishing (including the taking of marine invertebrates) of any kind is
prohibited in the sanctuary zone.
Fishing (including the taking of marine invertebrates) in habitat
protection zone and special protected zone is subject to gear restriction.
Certain types of vessel are excluded from Jervis Bay Marine Park.
Minimum approach distance to marine mammals, as prescribed under
the National Parks and Wildlife Regulation 2009, must be observed by
all vessels.

6.3.2 Capacity to address the threat of habitat destruction
One of the strengths of Jervis Bay Marine Park is the capacity to address (either directly
or indirectly) all the threats of physical disturbance to marine habitats (see Table 6.2).
Through zoning, especially the designation of sanctuary zones, it is possible to exclude,
prohibit or regulate activities such as mining, fishing, mooring and anchoring that have
the potential to cause significant damage to marine habitats. Coastal development and
aquaculture can also be excluded from sanctuary zones, but may be allowed in other
zones provided the proposal is approved via the EIA process, which must meet the
additional requirements invoked by the presence of Jervis Bay Marine Park (see Chapter
5.2.2.3(a) and 5.2.2.4(a)).
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Table 6.2: Summary of the measures adopted in Jervis Bay Marine Park for addressing the
threat of habitat destruction
Type of threat
How the threat is addressed in Jervis Bay Marine Park
Mining
Mining is prohibited in all marine parks in NSW, unless
authorised by an Act of Parliament.
Fishing
Fishing, if permitted, is subject to restrictions on fishing gear
and method imposed by the different zones within Jervis Bay
Marine Park.
Coastal Development
The presence of Jervis Bay Marine Park can invoke the
requirement to consider additional factors, as specified in the
Marine Parks Act 1997, as part of the EIA process.

Aquaculture

Mooring of Vessel
Anchoring of Vessel

SEPP 14 (Coastal Wetlands) applies to Jervis Bay Marine
Park.
Aquaculture is not permissible in any of the sanctuary zones
or special purpose zones in Jervis Bay Marine Park.
Only ‘extensive’ aquaculture of shellfish on long-lines is
permitted in the habitat protection zones of Jervis Bay Marine
Park.
Mooring in sanctuary zones is only permitted in at designated
facilities.
Facilities for public mooring provided at popular anchorage
locations to prevent potential anchor damage to benthic
habitats.
Anchoring in sanctuary zones is only permitted in specially
designated areas.
Anchoring is not permitted in the HMAS Cresswell Special
Purpose Zone.

6.3.3 Capacity to address the threat of pollution
Unlike coastal national parks and nature reserves, all marine parks in NSW (including
Jervis Bay Marine Park) have limited capacity to directly prevent pollution or regulate
polluting activities (see Table 6.3). It is via the EIA process (whereby the presence of
Jervis Bay Marine Park can invoke additional requirements to be incorporated into the
standard procedure) that the discharging of stormwater, sewage, agricultural runoffs and
industrial effluents, or the dumping and disposal of waste, or any activities that will
result in the discharging of wastewater or the dumping of waste, may be rejected and
therefore prevented from taking place inside Jervis Bay Marine Park.
The presence of Jervis Bay Marine Park does, however, have the effect of creating a ‘no
discharge’ zone around the marine park, within which the discharge of treated sewage is
explicitly prohibited under the Marine Pollution Regulation 2006. Furthermore, the
340

restrictions on the use and passage of certain types of vessel effectively remove some of
the likely sources of oil spills. However, this is undermined by the fact that oil tankers
are not among the types of vessels that are prohibited in Jervis Bay Marine Park.
Table 6.3: Summary of the measures adopted in Jervis Bay Marine Park for addressing the
threat of pollution
Type of threat
Oil Spill
Stormwater & Sewage
Agricultural Runoff &
Industrial Effluents
Ocean Dumping & Waste
Disposal
Vessel-source Pollution

How the threat is addressed in Jervis Bay Marine Park
Risk of oil spills from vessels is indirectly minimised by
restricting the use of certain types of vessels inside Jervis Bay
Marine Park.
Jervis Bay Marine Park lacks the capacity to directly prevent
the discharge of sewage or stormwater in or into the aquatic
reserve.
Jervis Bay Marine Park lacks the capacity to directly prevent
the discharge of agricultural runoff or industrial effluents in or
into the aquatic reserve.
Jervis Bay Marine Park lacks the capacity to directly prevent
the dumping or disposal of waste in or into the aquatic reserve.
Treated sewage cannot be discharge or deposited from any
vessel in or near Jervis Bay Marine Park.

6.3.4 Capacity to address the threat of invasive species
Jervis Bay Marine Park is quite well protected from intentional introduction of exotic
species, owing to the general provision under the Marine Parks (Zoning Plans)
Regulation 1999 that prohibits any animals or plants to be brought into or knowingly
released or introduced into a marine park. 166 This is further supplemented by the
prohibition, enforced under the Fisheries Management Act 1994, on the deliberate
release of live fish into any natural body of water in NSW. 167 With respect to accidental
introduction, there are relevant provisions that can be enforced in Jervis Bay Marine
Park, so that the two primary pathways for accidental introduction can be removed by
the excluding certain classes of vessels, preventing the dumping of ballast water, and
the removal of heavily fouled vessels (see Table 6.4).

166
167

Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 1.28(1).
Fisheries Management Act 1994 (NSW) s 216.

341

Table 6.4: Summary of the measures adopted in Jervis Bay Marine Park for addressing the
threat of invasive species
Type of threat
How the threat is addressed in Jervis Bay Marine Park
Unintentional Introduction
Threat of accidental introduction mediated by vessels is
indirectly minimised through the exclusion of certain types of
vessels.
Ballast water drawn from the waters outside of Jervis Bay
Marine Park is not allowed to be discharge inside Jervis Bay
Marine Park.

Intentional Introduction

Marine park ranger has the authority to direct a heavily fouled
vessel to be removed from the waters of Jervis Bay Marine Park.
Exotic animals or plants cannot be knowingly brought into or
allowed to be released or introduced into Jervis Bay Marine
Park.

6.3.5 Capacity to address the onset of climate change
Despite its size and the extent of protection it provides to the marine biota and habitats,
Jervis Bay Marine Park still lacks the capacity to prevent the onset of climate change, or
the capability to nullify the effects of climate change. However, by protecting the
marine biota and their habitats, and preserving critical ecological processes from
anthropogenic disturbance, it is possible for Jervis Bay Marine Park to enhance the
resilience of coastal marine ecosystems and improve the likelihood of recovery from the
impacts of climate change.
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CHAPTER 7:
CASE STUDY: TOWRA POINT AQUATIC RESERVE

7.1 Introduction
Towra Point Aquatic Reserve is situated on the northern fringe of Kurnell Peninsula
along the southern shore of Botany Bay, and is approximately 16 kilometres south of
the centre of Sydney. The seaward limit of the aquatic reserve is a series of
‘line-of-sight’ boundaries (as opposed to the depth-defined or distance-defined
boundaries used for other aquatic reserves in NSW) that extend linearly from Shell
Point to the nearest port channel marker along the south-eastern edge of the Georges
River entrance, then onto the third channel marker and from there to the tip of Bonna
Point. The landward limit of Towra Point Aquatic Reserve is the mean high water
mark. 1 The aquatic reserve covers an area of approximately 1,400 hectares and
comprises predominantly tidal mud flats, mangroves, saltmarshes and seagrass
meadows. 2
The Towra Point Aquatic Reserve, together with the adjacent Towra Point Nature
Reserve, is home to the largest, most botanically diverse, and the best representation of
estuarine wetland ecosystems in the Sydney region. 3 Towra Point has been listed as a
wetland of international significance under the Convention of Wetlands of International
Significance especially as Waterfowl Habitat (or simply the Ramsar Convention) 4 in
recognition of the fact that the area provides critical nurseries and habitats for a diverse
range of fauna and flora, as well as important roosting and feeding sites for many
1

Fisheries Management (Aquatic Reserves) Regulation 2002 (NSW) sch 7.
Department of Environment Climate Change and Water (DECCW), Towra Point Nature Reserve
Ramsar site: ecological character description, pp. 74-82; MJ Evans and RJ Williams, ‘Historical
distribution of estuarine wetlands at Kurnell Peninsula, Botany Bay’, Wetlands (Australia), vol. 19, no. 2,
2001, pp. 61-71.
3
DA Breen, Systematic conservation assessments for marine protected areas in New South Wales,
Australia, PhD thesis, James Cook University, 2007, pp. 257-258; KIM Robinson et al, ‘Temporal
changes in the estuarine benthic fauna of Towra Point, Botany Bay’, Wetlands (Australia), vol. 3, no. 1,
1983, pp. 22-33.
4
Towra Point was declared and listed as a wetland of international significance, under the Ramsar
Convention, in 1984. The Ramsar Convention is a multilateral agreement which provides for the wise use
of all wetlands and requires all signatory parties to nominate significant wetlands for listing. See Art 2 of
the Convention on Wetlands of International Importance especially as Waterfowl Habitat.
2
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endangered and migratory shorebirds. 5 Additionally, the importance of the area to
migratory birds means there are also obligations under international agreements such as
the Japan-Australia Migratory Bird Agreement (JAMBA) 6 and the China-Australia
Migratory Bird Agreement (CAMBA) 7 to protect habitats that are crucial to the
conservation of endangered bird species listed and protected under these agreements. 8
At least 34 of the 80 species of migratory birds protected under CAMBA and JAMBA
visit Towra Point, including the endangered golden plover (Pluviallis dominica), the
terek sandpiper (Xenus cinereus) and the little tern (Sterna albifrons). 9 Some of these
birds migrate over 12,000 kilometres from Siberia, China and Japan. In terms of aquatic
diversity, more than 230 species of fish and aquatic invertebrates have been recorded
within the aquatic reserve, including leatherjacket, whiting, blackfish, bream and
flathead. 10
Figure 7.1: Map of Towra Point Aquatic Reserve 11

5

Department of Environment Climate Change and Water (DECCW), Towra Point Nature Reserve
Ramsar site: ecological character description, pp. 74-94; JM Pegler, ‘Intertidal waders at Botany Bay - a
fifty year retrospective’, Wetlands (Australia), vol. 16, no. 1, 1997, pp. 25-32.
6
Japan-Australia Migratory Bird Agreement, Tokyo, Japan, 1974.
7
China-Australia Migratory Bird Agreement, Canberra, Australia, 1986.
8
NSW National Parks and Wildlife Service, Towra Point Nature Reserve Plan of Management, p. 10.
9
Department of Environment and Climate Change (DECC), Best practice guidelines: managing
threatened beach-nesting shorebirds, 2008, p. 2.
10
Smith and Pollard, ‘Management of the Towra Point Aquatic Reserve by NSW Fisheries’, p. 5.
11
Modified from D Mazumder et al, ‘Comparisons of fish catches using fyke nets and buoyant pop nets
in a vegetated shallow water saltmarsh flat at Towra Point, NSW’, Wetlands (Australia), vol. 23, no. 1,
2005, p. 39, Figure 1.
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Towra Point Aquatic Reserve was first declared as a multiple use aquatic reserve in
1987 under the then Fisheries and Oyster Farms Act 1993 (1979 amendments) and the
Fisheries and Oyster Farms (Towra Point Aquatic Reserve) Regulation 1987 (Repealed)
to protect mangroves, seagrasses and fish. 12 The aquatic reserve is now managed in
accordance with provisions under the Fisheries Management Act 1994 and Fisheries
Management (Aquatic Reserves) Regulation 2002 by the Parks and Wildlife Group
within the Office of Environment and Heritage (OEH). 13
The diversity of habitats and marine life found within Towra Point Aquatic Reserve,
together with the relatively pristine conditions of the area and its close proximity to
Sydney, makes Towra Point Aquatic Reserve a relatively rare and valuable site for
scientific research and education.

7.1.1 Management of Towra Point Aquatic Reserve
The management approach adopted for Towra Point is based on the premise that
terrestrial and aquatic ecosystems at Towra Point are dynamic and intrinsically linked,
and that there is a need for holistic management and inter-agency cooperation. 14 More
importantly, the approach acknowledges the fact that the core values of the marine
ecosystem that the aquatic reserve aims to protect must be identified so that appropriate
strategies or course of action can be formulated and implemented to prevent or address
the key processes that threaten these values. Management of the entire Towra Point area,
encompassing both the marine and terrestrial environments, is spread across many local,
state (NSW) and federal government jurisdictions. Some of the key authorities and their
levels of involvement are summarised in Table 7.1. Furthermore, the multitude of
managing authorities means the area is also subject to various planning and
management instruments, including Sydney Regional Environmental Plan (REP) No.
17 – Kurnell Peninsula, State Environmental Planning Policy (SEPP) 39 – Little tern
protection, SEPP 14 – Coastal wetlands, and the Environmental Management Plan
(EMP) for Botany Bay.

12

Smith and Pollard, ‘Management of the Towra Point Aquatic Reserve by NSW Fisheries’, p. 5.
Department of Environment Climate Change & Water, Towra Point - internationally significant
wetlands, 2010, p. 1; Winn, The Torn Blue Fringe: Marine Conservation in NSW, p. 64.
14
NSW National Parks and Wildlife Service, Towra Point Nature Reserve Plan of Management, p. 3.
13

345

Table 7.1: The involvement of key government authorities in the management of the area in
and around Towra Point Aquatic Reserve. 15
Government authority
Level of
Responsibilities relating to the
government
management of Towra Point
State (NSW) • Management of Towra Point Aquatic
National Parks and Wildlife
Service (within the Office of
Reserve
Environment and Heritage
• Protection of migratory birds
(OEH), which is formerly the
• Protection of threatened fauna and flora
DECCW)
State (NSW) • Regulation of fishing
NSW Fisheries (under
Department of Industry &
• Protection of fish
Investment, which incorporates
• Protection aquatic habitats (including
the former Department of
mangroves and seagrasses)
Primary Industries)
NSW Maritime Authority
State (NSW) • Regulation of shipping activities
• Regulation of marine pollution
• Management of seabed and intertidal
lands that are under NSW jurisdiction
Department of Urban Affairs
State (NSW) • State and regional planning
and Planning
Sutherland Shire Council
Local
• Environmental planning and assessment
• Development control
• Approval of development application
• Regulation of commercial and
recreational activities
Sydney Ports Corporation
State (NSW) • Management of Port Botany and Botany
Bay
Sydney Airports Corporation
State (NSW) • Management and development of
Sydney Airport
Environmental Protection
State (NSW) • Regulation of environmental standards
Authority (within the OEH)
• Regulation of pollution
Federal
Department of Sustainability,
• Responsible for ensuring Australia’s
Environment, Water,
obligations under the Ramsar
Population and Communities
Convention, JAMBA and CAMBA to
protect Towra Point wetlands are met.

While there is no management plan for Towra Point Aquatic Reserve, a plan of
management has been prepared for the adjacent Towra Point Nature Reserve, and many
of the management measures and strategies are applicable to parts of the Towra Point
Aquatic Reserve, especially in the intertidal zones where the two reserves overlap.

7.1.2 Zoning Scheme
Towra Point Aquatic Reserve was the first multiple use aquatic reserve in NSW, and is
by far the largest aquatic reserve in the state. It is one of the only two aquatic reserves in

15

ibid., p. 21.
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NSW that are currently zoned for multiple use. 16 The original zoning scheme
(consisting of three zones) was reviewed and modified in 1992 to create the present
two-zone scheme. 17 The current zoning scheme consists of the sanctuary zone
(approximately 500 hectares), which incorporates Stinkpot Bay, Weeney Bay and
Quibray Bay, and the refuge zone (approximately 900 hectares), which includes
Woolooware Bay and parts of Botany Bay. 18 The sanctuary zone only caters for
conservation and some passive uses (such as swimming, snorkelling and boating),
which means fishing and harvesting (of marine invertebrates or marine vegetation) of
any kind are strictly prohibited. Some modes of fishing, subject to restrictions on the
permissible types of fishing gear or method, may be allowed in the refuge zone.
Figure 7.2: The zoning scheme of Towra Point Aquatic Reserve 19

16

The only other multiple-use aquatic reserve in NSW is the Cook Islands Aquatic Reserve. See Marine
Parks Authority, Developing a Representative System of Marine Protected Areas in NSW: An Overview, p.
21.
17
Smith and Pollard, ‘Management of the Towra Point Aquatic Reserve by NSW Fisheries’, p. 7.
18
Winn, The Torn Blue Fringe: Marine Conservation in NSW, p. 64, Table 8.
19
Modified from Smith and Pollard, ‘Management of the Towra Point Aquatic Reserve by NSW
Fisheries’, p. 6, Figure 1.
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The zones within the reserve are delimited using ‘line-of-sight’ boundaries and marked
with signs. While only two zones have been designated in the Towra Point Aquatic
Reserve, the zoning arrangement is still valuable in terms of providing the basis for
different levels of uses and protection within the aquatic reserve. Furthermore, this
allows some forms of commercial fishing to take place in Towra Point Aquatic Reserve
without compromising the conservation focus of the aquatic reserve, which would not
otherwise be possible in an unzoned aquatic reserve.

7.2 Addressing Threats to Marine Biodiversity
The main threats to the marine environment at Towra Point are typically the
consequences of human activities. Furthermore, the marine and estuarine systems
around Towra Point are ‘open systems’ which means they are also susceptible to the
adverse impacts anthropogenic activities from non-localised external origins. Many
threatening processes known to affect the marine ecosystems in and around Towra Point
Aquatic Reserve are either unmanaged, or are subject to fragmented or conflicting
management. 20 The latter is largely due to the myriad of government authorities at
different levels and across different sectors with potentially competing interests. This is
reflected in the fact that, despite the recognition of the high conservation value of the
Towra Point areas, a comprehensive strategy that provides for the coordination of
management responses to the various threatening processes is yet to be developed. 21
Nonetheless, the provisions prescribed under the Fisheries Management Act 1994 and
relevant parts of the Fisheries Management (Aquatic Reserves) Regulation 2002
provide the basis for regulating anthropogenic uses within Towra Point Aquatic
Reserve.
The adequacy of Towra Point Aquatic Reserve as a tool for marine conservation will
now be examined, with respect to the manner in which it addresses each of the
identified threats to marine biodiversity.

20
21

NSW National Parks and Wildlife Service, Towra Point Nature Reserve Plan of Management, p. 21.
ibid., p. 21.
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7.2.1 Unsustainable Exploitation
The Towra Point area, including the adjacent estuaries and catchments, provides a
variety of different habitat types which in turn support a diverse range of fauna and
flora. 22

Four threatened species listed under the Commonwealth Environment

Protection and Biodiversity Conservation 1999 (EPBC Act) are found in the locality of
Towra Point, while 23 threatened species and five endangered ecological communities
are present in or near Towra Point Aquatic Reserve. 23

7.2.1.1 Overexploitation of fisheries resources
Historically, the fish, crustaceans and molluscs of Botany Bay were a critical food
source for the local indigenous people and early settlers.24 Due to its proximity to urban
settlement and its extensive and relatively shallow waters, Botany Bay has since
remained an important fishing ground for both the commercial and recreational fishing
sectors in NSW. The habitats protected within Towra Point Aquatic Reserve are crucial
to the fishing industry as they provide critical nursery grounds for juvenile fish,
crustaceans and molluscs. 25 At least 25 species of fish (such as bream (Acanthopagrus
australis), sand whiting (Sillago ciliata) and mulloway (Argyrosomus japonicus))
known to utilise the habitats in and around Towra Point Aquatic Reserve are of
economic or recreational importance. 26
Fishing activities (including the harvesting of animals that are classified as ‘fish’) in
Towra Point Aquatic Reserve are regulated in accordance with the Fisheries
Management Act 1994 and the Fisheries Management (Aquatic Reserves) Regulation
2002 wherever applicable. The creation of Towra Point Aquatic Reserve has the effect
of protecting the waters in the vicinity of Towra Point from the threat of overfishing.
This is because fishing of any kind is strictly prohibited in the sanctuary zone of Towra

22

See Department of Environment Climate Change and Water (DECCW), Towra Point Nature Reserve
Ramsar site: ecological character description, Appendices B-E for inventories of macro-invertebrates,
fish, birds, and vascular plants.
23
ibid., pp. 39-42.
24
ibid., p. 31.
25
Mazumder et al, ‘Comparisons of fish catches using fyke nets and buoyant pop nets in a vegetated
shallow water saltmarsh flat at Towra Point, NSW’, pp. 37-46.
26
Department of Environment Climate Change and Water (DECCW), Towra Point Nature Reserve
Ramsar site: ecological character description, p. 85.
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Point Aquatic Reserve. 27 Commercial fishing is generally not allowed in Towra Point
Aquatic Reserve, although commercial fishing using low-intensity and low-impact
methods, as specified in the Fisheries Management (Aquatic Reserves) Regulation 2002,
is exempted from the prohibition, but only in the refuge zone. 28
Fishing by means of line and hook, or nets other than those used by commercial fishers
is allowed in the refuge zone. 29 This effectively implies that recreational fishing (for a
person possessing a valid recreational fishing license) is allowed in the refuge zone,
even though the provision itself makes no direct reference to ‘recreational’ fishing.
While the collecting of cockles (Anadara trapezia) is popular in the estuaries around
Towra Point, the taking of gastropods, bivalves, crustaceans and other marine
invertebrates, which are collectively classified as ‘fish’ under the Fisheries
Management Act 1994, is not permitted inside the aquatic reserve. Macro-invertebrates
are important components of the coastal marine ecosystems, as many species of
molluscs, polychaetes and crustaceans are part of the diet of fish and shorebirds. In the
tidal zone of the Towra Point, around 80 species of crustaceans, polychaetes and
gastropods have been recorded. 30

7.2.1.2 Overexploitation of non-fish marine living resources
The collecting or harvesting of marine vegetation is not permitted in any part of Towra
Point Aquatic Reserve. 31 However, animals other than fish are not subject to the same
degree of protection as fish from harvest in Towra Point Aquatic Reserve, since the
provisions of the Fisheries Management Act 1994 and Fisheries Management (Aquatic
Reserves) Regulation 2002 only apply to animals that are classified as ‘fish’. As such,
Towra Point Aquatic Reserve does not provide for the protection of animals other than
fish. The protection of animals other than fish in Towra Point Aquatic Reserve is
instead subject to the provisions of National Parks and Wildlife Act 1974 and National

27

Fisheries Management (Aquatic Reserves) Regulation 2002 (NSW) cl 27(1)(a).
Fisheries Management (Aquatic Reserves) Regulation 2002 (NSW) cl 29 specifies the exemption to
the general fishing prohibition for commercial fishers.
29
Fisheries Management (Aquatic Reserves) Regulation 2002 (NSW) cl 28(1)(a).
30
Department of Environment Climate Change and Water (DECCW), Towra Point Nature Reserve
Ramsar site: ecological character description, pp. 82-94.
31
Fisheries Management (Aquatic Reserves) Regulation 2002 (NSW) cl 27(1)(b).
28
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Parks and Wildlife Regulation 2009, which would still apply irrespective of the
presence or absence of an aquatic reserve. This means the presence of Towra Point
Aquatic Reserve is irrelevant when it comes to the protection of animals other than fish,
except along the intertidal zone where it overlaps with the Towra Point Nature Reserve,
which is a terrestrial reserve managed under the National Parks and Wildlife Act 1974.

7.2.1.3 Bycatch
The presence of Towra Point Aquatic Reserve does not invoke any requirement
concerning the use of bycatch reduction devices (BRDs). The issue of bycatch is not
considered a significant threat in Towra Point Aquatic Reserve. This is largely due to
the fact that commercial fishing is generally prohibited inside the aquatic reserve. While
some forms of commercial fishing are permitted in the refuge zone, they are confined to
the use of approved hauling net or garfish net, meshing nets and fish traps. 32 Ultimately,
the capacity for Towra Point Aquatic Reserve to prevent or minimise the problem of
bycatch is essentially a subset of its capacity to prevent or regulate fishing. In the case
of Towra Point Aquatic Reserve, the designation of the sanctuary zone provides the
means in which all forms of fishing can be prohibited. 33 This means the likelihood of
incidental catch is effectively nullified in the sanctuary zone, although ‘ghost fishing’
by lost or discarded fishing gear could still occur since there are no physical barriers
preventing lost or discarded fishing gear from drifting into the sanctuary zone.

7.2.1.4 Vessel Strike
No specific provisions relating to the regulation of vessel and vessel activities are
provided for Towra Point Aquatic Reserve under the Fisheries Management Act 1994
or the Fisheries Management (Aquatic Reserves) Regulation 2002. The unavailability of
a management plan also means there is a lack of specific management measures or
actions that may be adopted to regulate the use of vessels inside the aquatic reserve. As
such, the management of vessel traffic remains the responsibility of NSW Maritime
Authority.

32
33

Fisheries Management (Aquatic Reserves) Regulation 2002 (NSW) cl 29(1).
Fisheries Management (Aquatic Reserves) Regulation 2002 (NSW) cll 28(2), 29(2).
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The risk of vessel strike is not perceived as a major threat in Towra Point Aquatic
Reserve largely due to the infrequent occurrence of marine mammals (such as dugongs
and cetaceans) and turtles which are considered most vulnerable to collisions to moving
vessels. Dugongs, dolphins and sea turtles are not resident species in Botany Bay, but
have been known to occasionally forage and/or seek refuge in Botany Bay. 34

7.2.2 Modification and Destruction of Habitats
The habitats found in and near Towra Point Aquatic Reserve provide a safe haven for
threatened species and ecological communities. The mangrove, seagrass and saltmarsh
communities in and around Towra Point Aquatic Reserve provide important nesting and
feeding sites for various animals (including shorebirds), as well as niche habitats that
are critical to the life cycle of fish. 35 Shorebirds, such as the endangered little tern, are
very selective with respect to habitat requirements, and will only choose to use an area
if all the requirements are met. 36 The usage of Towra Point foreshore and wetlands by a
diverse range of shorebird species indicates the area contains habitats with favourable
physical and ecological characters.
Coastal marine habitats that are important for migratory birds are rapidly being lost or
degraded as result of coastal development and demand for recreational uses.
Considering its proximity to nearby urban and industrial areas, the habitats in the
locality of the Towra Point Aquatic Reserve are quite exposed to the damaging effects
of anthropogenic forces. 37 Management of human activities and the likely impacts the
activities is therefore the key to preventing the destruction or alteration of marine
habitats that are critical to the sustainability of fish populations and ecological
communities.

34

JK Sheppard et al, ‘Movement heterogeneity of dugongs, Dugong dugon (Muller), over large spatial
scales’, Journal of Experimental Marine Biology and Ecology, vol. 334, no. 1, 2006, pp. 64-83.
35
Department of Environment Climate Change and Water (DECCW), Towra Point Nature Reserve
Ramsar site: ecological character description, pp. 74-81, 85.
36
W Lawler, Guidelines for management of migratory shorebird habitat in southern east coast estuaries,
Australia, MSc thesis, 1996,
37
Department of Environment Climate Change and Water (DECCW), Towra Point Nature Reserve
Ramsar site: ecological character description, pp. 107-108.
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7.2.2.1 Mining
Mining or prospecting for minerals is prohibited in all aquatic reserves in NSW. 38 As
such, no mining or prospecting is allowed in Towra Point Aquatic Reserve, unless
authorised by an Act of Parliament. The presence of Towra Point Aquatic Reserve had
no effect on the continuation of sandmining on the adjacent Kurnell Peninsula, which
has been in operation since the 1930s. 39

7.2.2.2 Fishing
Any action or activity that involves the taking (or attempting to take) of fish, or involves
the wilful disturbance of, injury to or interference with fish, is prohibited in Towra Point
Aquatic Reserve, unless otherwise exempted under the Fisheries Management (Aquatic
Reserves) Regulation 2002. 40 The sanctuary zone of Towra Point Aquatic Reserve is
closed to all methods of fishing. 41 Recreational fishing by means of line and hook, or
nets that may be lawfully used by recreational fishers, and commercial fishing by means
prescribed in the Fisheries Management (Aquatic Reserves) Regulation 2002, are the
only methods of fishing allowed in the refuge zone. 42 This means the collecting of
marine invertebrates for bait, including the digging or pumping for polychaetes, is also
prohibited within the Towra Point Aquatic Reserve. In fact, this overlaps with the
current fishing closure in Botany Bay, which prohibits the digging (using a spade or
fork) for any species of fish (including aquatic invertebrates). 43

7.2.2.3 Coastal Development
Urban expansion and industrial development in the vicinity of Towra Pont Aquatic
Reserve poses a major threat to the marine habitats. Coastal developments that involve
dredging, construction of groynes or land reclamation, which affect sediment stability,

38

Fisheries Management Act 1994 (NSW) s 197B.
Department of Environment Climate Change and Water (DECCW), Towra Point Nature Reserve
Ramsar site: ecological character description, pp. 107-108.
40
Fisheries Management (Aquatic Reserves) Regulation 2002 (NSW) cl 27(1)(a).
41
Fisheries Management (Aquatic Reserves) Regulation 2002 (NSW) cll 27, 29(2).
42
Fisheries Management (Aquatic Reserves) Regulation 2002 (NSW) cll 28(1)(a), 29(1)(a)-(c).
43
Industry & Invest NSW webpage, Primary Industries (Fishing and Aquaculture) – Recreational
saltwater location closures, accessed on 26/10/2010.
<http://www.dpi.nsw.gov.au/fisheries/info/closures/rec-sw-loc/bullet_list_1_az_dcr5/botany-bay>
39
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are likely to disturb the sensitive Posidonia and Zostera seagrass beds. 44 The
construction of the ‘third runway’ during the expansion of Sydney International Airport,
in Botany Bay has caused changes in wave energy and patterns resulting in increased
sedimentation in some parts of the Bay and increased erosion in others. 45 This had the
effect of forcing shifts in the configuration of some of the seagrass beds in response to
the smothering sediment load. 46
Two recently approved large scale projects involving extensive dredging in the vicinity
of Towra Point Aquatic Reserve are the establishment of the desalinated water
distribution pipeline by Sydney Water, and the placement of underground electricity
cables by Energy Australia. While the projects were to be carried out outside of Towra
Point Aquatic Reserve, it was known that both projects will have deleterious effects on
the benthic habitats, especially the seagrass meadows, either directly, through the
physical disturbance caused by the dredging for the laying of pipeline and cables, or
indirectly, through sediment plumes during construction and future maintenance. 47 The
presence of Towra Point Aquatic Reserve alone was not sufficient to prevent the
projects from commencing, partly due to the fact that both projects were matters of
significant regional importance, which means the projects were approved under Part 3A
of the Environmental Planning and Assessment Act 1979. Aquatic reserves can only
invoke additional requirements for the EIA process to development assessed under
either Part 4 or Part 5 of the Environmental Planning and Assessment Act 1979. 48 The
additional requirements (as specified in the Fisheries Management Act 1994) that can be
invoked by Towra Point Aquatic Reserve include: the need to seek relevant concurrence
or consultation, 49 and the need to take into consideration the permissible uses within the
zone in which the development is proposed to take place. 50 There is also a requirement
to consider the objectives of the aquatic reserves as outlined in the management plan.
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D Leadbitter, ‘The relationships between seagrasses and the processes of accretion and erosion at
Towra Point, Botany Bay’, Wetlands (Australia), vol. 6, no. 1, 1987, pp. 33-37.
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NSW National Parks and Wildlife Service, Towra Point Nature Reserve Plan of Management, pp.
20-21.
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Smith and Pollard, ‘Management of the Towra Point Aquatic Reserve by NSW Fisheries’, pp. 7-8.
47
See Molina Stewart, Botany Bay Cable Project: environmental assessment, Report prepared for
Energy Australia, 2007, pp. 92, 106-109.
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Fisheries Management Act 1994 (NSW) ss 197C-197D.
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354

However, this last requirement does not apply to Towra Point Aquatic Reserve on the
basis that a management plan for Towra Point Aquatic Reserve is yet to be prepared.
Another major management issue that is difficult to resolve, largely due to the private
ownership of land around Towra Point Aquatic Reserve, relates to the establishment of
adequate buffer zones (of 50 metres) between the aquatic reserve and the nearby urban
and industrial developments. 51 This is partially rectified by the fact that most of the
landward boundaries of Towra Point Aquatic Reserve fall within an adjacent terrestrial
reserve (i.e. the Towra Point Nature Reserve). However, along the eastern and
south-eastern shores of Woolooware Bay, urban developments (mostly residential) are
found to be immediately adjacent to landward boundary of Towra Point Aquatic
Reserve, 52 thus making it impossible for the recommended buffer zone of 50 metres to
be implemented around coastal wetlands and other sensitive habitats such as mangroves
and saltmarshes.

7.2.2.4 Aquaculture
The Georges River-Botany Bay estuary was historically one of the two most important
areas for oyster production in NSW, with a peak in production in 1971-72. 53 Over half
of the oysters produced in the Georges River-Botany Bay system were from
Woolooware Bay, with the remainder from Quibray Bay and Georges River. The
cultivation of oysters remained the dominant form of aquaculture that operates in the
Towra Point, until the outbreak of QX disease in 1994 forced oyster farming to cease in
all areas within Botany Bay except for the leases in Quibray Bay and Woolooware Bay.
Today, aquaculture around Towra Point is limited to a small number of active leases
that have been approved to cultivate Sydney rock oysters (Saccostrea commercialis). 54
The declaration of Towra Point Aquatic Reserve does not affect the validity of existing
aquaculture leases, and conversely, the presence the aquatic reserve does not necessarily
prevent the approval of new leases. 55 The approval of new leases for aquaculture
51
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54
ibid., p. 32.
55
Fisheries Management Act 1994 (NSW) s 194(3).
52

355

operations is subject to the EIA process, which must also take into account any
additional requirements invoked by the presence of Towra Point Aquatic Reserve.

7.2.2.5 Vessel Activities
The use of watercraft and the anchoring of vessels can be physically damaging to
seagrasses and other elements of the benthic marine habitats. Seagrasses in Towra Point
Aquatic Reserve are a small and diminishing fragment of the once extensive seagrass
meadows in Botany Bay. They are still subject to the physical disturbance caused by
boating and anchoring off Towra Beach, since no relevant provisions or policies relating
to the regulation of vessel traffic and the anchoring of vessels have so far been
implemented in Towra Point Aquatic Reserve. 56 Similarly, there are also no policies or
regulation regarding the mooring of vessels in Towra Point Aquatic Reserve. These are
matters that can be raised and addressed in the management plan of Towra Point
Aquatic Reserve, once it is prepared and finalised.

7.2.3 Pollution
Pollution and poor water quality are known threats to most fish species and to marine
biodiversity in general due to the damage to habitats. The proximity of Towra Point
Aquatic Reserve to the surrounding urban and industrial areas means the estuaries and
habitats in and around the aquatic reserve are exposed to various sources of pollution.
The Kurnell Peninsula has historically been used by heavy industries, however, the
general community, even within Sydney, is largely unaware of the management status
of Towra Point, its ecological importance of international significance and its exposure
to various sources of pollution. 57

7.2.3.1 Oil Spills
Oil spills, especially accidental spills from oil tankers, are a major threat to the coastal
marine habitats in and around Towra Point Aquatic Reserve, 58 and exposure to oil
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contamination can cause mortality in many species. 59 Towra Point Aquatic Reserve is
particular susceptible to oil pollution due to the presence of the oil refinery at Kurnell,
and the frequent passage of oil tankers in and out of Botany Bay. A wharf extending one
kilometre north-west from Silver Beach into Botany Bay was constructed in 1956 for
the Caltex oil refinery to transport crude oil from ships to the refinery. 60 This means
there are inherent risks of oil pollution from faulty pipes or spills from tankers. Between
1957 and 1988, 31 spills of more than one barrel (169 litres) have been recorded,
including a spill of 95,000 litres in 1979. 61 Neither the Fisheries Management Act 1994
nor the Fisheries Management (Aquatic Reserves) Regulation 2002 provide for the
regulation of pollution, let alone oil pollution. Furthermore, Towra Point Aquatic
Reserves also lacks the ability to minimise the chance of accidental oil spill since it does
not have the capacity to regulate vessel traffic and activity within any of the zones of the
aquatic reserve. The regulation of oil pollution under the Marine Pollution Act 1987
falls under the jurisdiction of NSW Maritime, and the Sydney Ports Corporation is
responsible for responding to oil spills in Botany Bay. 62

7.2.3.2 Stormwater and Sewage
A delicate balance of nutrients is an important factor in maintaining the health of coastal
marine ecosystems. Excess nutrients from terrestrial sources can enter the estuaries
directly via surface runoff, stormwater discharges and sewage overflows, or via the
waterways. The terrestrial runoff from the catchment containing Towra Point has been
found to have elevated nutrient loads. 63 The largest of influx of nutrients into the
estuaries around Towra Point Aquatic Reserve typically comes from the upper
catchment of the Georges River with intensive industrialised and urbanised land uses. 64
There are also three sewage treatment plants (at Liverpool, Fairfield and Glenfield) in
the Botany Bay catchment that discharge treated sewage into Georges River which then
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drains into Botany Bay. Untreated sewage may be delivered directly into the waters in
the event of sewage pipe blockage, pumping station failure, and stormwater overflow.
While Towra Point Aquatic Reserve is situated at the mouth of the Georges River, most
of the Towra Point Aquatic Reserve is actually at low risk of becoming eutrophic due to
the well flushed nature of Botany Bay. 65 However, Woolooware Bay (part of the refuge
zone) and Weeney Bay (part of the sanctuary zone) are low energy areas and are
therefore at a greater risk of the accumulation of excessive nutrients. 66
While Towra Point Aquatic Reserve lacks the capacity to directly prevent or regulate
the discharge of sewage and stormwater in or near the aquatic reserve, it can impose
additional conditions to the EIA process, as provided for under the provisions of the
Fisheries Management Act 1994, before any activity or development that involves the
discharge of sewage and stormwater can be approved.67 Furthermore, the presence of an
aquatic reserve can even trigger the undertaking of pollution control measures or other
environmental initiatives. For example, the presence of Towra Point Aquatic Reserve
has prompted the Sutherland Shire Council to apply a stormwater management
development control plan to all new and existing developments in order to ensure the
maintenance of water quality. This includes enforcing the implementation of stormwater
quality improvement devices throughout the catchment in order to reduce polluted
stormwater from entering the estuaries. 68

7.2.3.3 Agricultural Runoff and Industrial Effluents
Pollution due to agricultural runoff is not a major threat to Towra Point Aquatic Reserve
due to the fact that residential and industrial uses are the prominent land uses for the
land areas surrounding Towra Point Aquatic Reserve. Effluents from industrial sites
(such as the oil refinery at Kurnell) and residential zones constitute the primary sources
65
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of heavy metal contamination. Heavy metals can bioaccumulate in marine organisms,
particularly shellfish. The continued cultivation of oysters, which is only allowed if it
complies with the food standards for human consumption, in Woolooware and Quibray
bays is indicative of the low metal concentration around Towra Point. 69 Most
significantly, the presence of Towra Point Aquatic Reserve had the effect of requiring
the nearby Caltex oil refinery and Kurnell landfill to adopt measures to manage waste
and effluents onsite in order to reduce the risk of contamination. 70

7.2.3.4 Ocean Dumping and Waste Disposal
While there is an apparent lack of provision under the Fisheries Management Act 1994
or the Fisheries Management (Aquatic Reserves) Regulation 2002 that provides for the
direct regulation of waste disposal, pollution issues concerning ocean dumping and
waste disposal in NSW are comprehensively covered under the Protection of the
Environment Operations Act 1997. Furthermore, the dumping and disposal of waste are
not a major problem for Towra Point Aquatic Reserve owing largely to the fact that
much of the foreshore around Towra Point is protected within the adjacent Towra Point
Nature Reserve.

7.2.3.5 Vessel-source Pollution
Marine pollution (including vessel-source pollution) in NSW is largely regulated in
accordance with the provisions under the Marine Pollution Act 1987, which are
enforceable irrespective of the presence or absence of any aquatic reserve. The only
aspect of marine pollution regulation that is influenced by the presence of an aquatic
reserve relates to the prohibition on the discharge of treated sewage from vessels near an
aquatic reserve. 71 This means treated sewage cannot be discharged or deposited from a
vessel into any waters within 500 metres of Towra Point Aquatic Reserve. While it is
possible that additional restrictions or prohibitions may be imposed by implementing
specific provisions of an aquatic reserve notification or the management plan (see
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Chapter 5.2.3.5(b)), neither options have so far been adopted in Towra Point Aquatic
Reserve.

7.2.4 Invasive Species
Pests and weeds are perceived as major threats to the flora and fauna of Towra Point.
The areas surrounding the Towra Point Aquatic Reserve (including the adjacent Towra
Point Nature Reserve) are exposed to the threat of introduced fauna and flora due to the
relatively unrestricted public access, although Towra Point itself is not accessible to
visitors.
The seaweed Caulerpa (Caulerpa taxifolia) is the only marine weed species and poses
significant threat to the marine biodiversity of the Towra Point estuaries. It has the
capacity to outcompete seagrasses for light and nutrients, and has the potential to take
over and displace seagrass meadows. 72 It is native to warm, tropical waters in northern
Australia and the South Pacific, but has now been found in at least 13 NSW estuaries or
coastal lakes, including Botany Bay. 73 It is speculated that the initial introduction of
Caulerpa into NSW estuaries may have been the result of the releasing of aquarium
contents into the waterways, and then transported and dispersed by boats and fishing
vessels. 74 It has now been classified as a Class 1 noxious species in NSW under the
Fisheries Management Act 1994, so that it is illegal to possess or sell the species. 75 Due
to the scale of infestation, management focus has shifted from eradication to the
prevention of further introduction into new estuaries. 76

7.2.4.1 Unintentional Introduction
The primary vectors for the unintentional or accidental introduction of exotic marine
species are ballast water and fouling. For either vector, a sea-faring vessel is the
common medium that facilitates the translocation. It follows that any attempt to prevent
72
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or minimise accidental introduction via ballast water or fouling would therefore involve
the regulation of vessel activity. The fact that Towra Point Aquatic Reserve lacks the
capacity to regulate vessel traffic and activity means it also diminishes its capacity to
address accidental introduction by ballast water and fouling.

7.2.4.2 Intentional Introduction
The general regulation relating to the intentional introduction is provided by the
Fisheries Management Act 1994, whereby the deliberate release or introduction of
exotic fish or noxious marine vegetation is prohibited in all NSW waters. 77 This means
the presence of Towra Point Aquatic Reserve will not invoke any further regulations
within the aquatic reserve.

7.2.5 Climate Change
While the effects of climate change are likely to have a negative impact on the habitats
and the marine life around the Towra Point area, 78 Towra Point Aquatic Reserve does
not have the capacity, under the current management arrangement to trigger any
measures or initiatives to help address or prevent the onset of any of the climate change
induced threats.

7.3 Conclusion
Towra Point Aquatic Reserve was created with the expectation that its potential long
term ecological benefits would outweigh any short term socio-economic costs and
inconvenience. 79 This is reflected in the degree of protection to fisheries resources (both
fish and marine vegetation) and marine habitats that the aquatic reserve is seeking to
provide, especially in the strictly ‘no-take’ sanctuary zones.
It is largely agreed that marine ecosystems can only be effectively conserved under a
holistic and integrated management approach that transcend the arbitrary divisions on
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the basis of private land ownership and departmental jurisdiction. 80 This is exemplified
by the fact that Towra Point Aquatic Reserve is often able to indirectly benefit from the
management policies or measures of the adjoining Towra Point Nature Reserve,
especially along the intertidal zone where the two reserves overlap.
While the preparation of a management plan is not a mandatory legal requirement, the
absence of management plan represents a major shortcoming in the management of
Towra Point Aquatic Reserve because it limits the capacity to implement additional
management measures and/or actions. Furthermore, the lack of management plan means
a lack of opportunity to impose specific measures to address certain threats which may
not be comprehensively dealt with under the general provisions of the legislation. For
example, the regulation vessel activities, including the mooring and anchoring of
vessels, in aquatic reserves is not provided for under either the Fisheries Management
Act 1994 and Fisheries Management (Aquatic Reserves) Regulation 2002. However, the
mooring and anchoring of vessels may be addressed under the management plan
because the legislation allows the management plan of an aquatic reserve to make
provisions with respect to the regulation of activities within the aquatic reserve.81

7.3.1 Capacity to address unsustainable exploitation
As a multiple-use aquatic reserve, Towra Point Aquatic Reserve has the capacity to
cater for both conservation and sustainable fishing. Recreational fishing and some
approved methods of commercial fishing are allowed in the refuge zone, while all other
forms of harvesting (including fishing, and the collecting of marine invertebrates and
plants) are prohibited inside the sanctuary zone. The fact that fishing can be excluded in
the sanctuary zone and conditionally restricted in the refuge zone means the risk of
bycatch can also be minimised, if not prevented. However, Towra Point Aquatic
Reserve lacks the capacity to adequately deal with the threat of vessel strike because
there is a lack of provision (coupled with the lack of a management plan) relating to the
regulation on the use of vessels in Towra Point Aquatic Reserve. As such, the minimum
approach distance from marine mammals (as prescribed by the National Parks and
Wildlife Regulation 2009, which must be observed by all vessels and persons when in
80
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NSW waters) remains the only measure that is applicable in Towra Point Aquatic
Reserve to help prevent the incidence of vessel strike.
Table 7.2: Summary of the measures adopted in Towra Point Aquatic Reserve for addressing
unsustainable exploitation
Type of threat
How the threat is addressed in Towra Point Aquatic Reserve
Overfishing
Fishing of any kind is prohibited in the sanctuary zone.
Recreational fishing by means of line and hook is allowed in refuge zone.

Overharvesting
(marine animals
other than fish)
Overharvesting
(marine plants)
Incidental
Catches
Vessel Strike

Collecting of marine invertebrates is not allowed anywhere inside Towra
Point Aquatic Reserve.
Animals other than fish are not protected in Towra Point Aquatic Reserve,
except in areas that overlap with the adjoining Towra Point Nature
Reserve.
Collecting of marine vegetation is not allowed anywhere inside Towra
Point Aquatic Reserve.
No fishing allowed in the sanctuary zone.
Fishing in the refuge zone is subject to gear restriction.
No relevant provisions or measures relating to the regulation of vessel
traffic and activities in Towra Point Aquatic Reserve.
Minimum approach distance to marine mammals, as prescribed under the
National Parks and Wildlife Regulation 2009, must be observed by all
vessels.

7.3.2 Capacity to address the threat of habitat destruction
While one of the primary objectives of aquatic reserves in NSW is the protection of fish
habitats, Towra Point Aquatic Reserve, despite its size and zoning scheme, has
surprisingly limited capacity to prevent or restrict activities that have the potential to
cause significant damage to marine habitats. Coastal development and aquaculture are
not excluded from Towra Point Aquatic Reserve, not even in the sanctuary zone.
Table 7.3: Summary of the measures adopted in Towra Point Aquatic Reserve for addressing
the threat of habitat destruction
Type of threat
How the threat is addressed in Towra Point Aquatic Reserve
Mining
Mining is prohibited in all aquatic reserves in NSW, unless
authorised by an Act of Parliament.
Fishing
Fishing is only allowed in the refuge zone, and is subject to
restrictions on fishing gear and method.
Coastal Development
The presence of Towra Point Aquatic Reserve does not exclude or
prevent the undertaking of coastal development projects, but it can
invoke the requirement to consider additional factors, as specified in
the Fisheries Management Act 1994, as part of the EIA process.
SEPP 14 (Coastal Wetlands) applies to Towra Point Aquatic
Reserve.
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Aquaculture
Mooring of Vessel
Anchoring of Vessel

Aquaculture is not excluded from any part of Towra Point Aquatic
Reserve, subject to approval via the EIA process.
No relevant provisions or policies in place.
No relevant provisions or policies in place.

7.3.3 Capacity to address the threat of pollution
Apart from triggering a specific provision under the Marine Pollution Regulation 2006
which prohibits the discharge of treated sewage from vessels in or in the vicinity of an
aquatic reserve, Towra Point Aquatic Reserve does not have the capacity to prevent
pollution, or the capacity to directly regulate polluting activities. All other forms of
pollution or polluting activities, can only be excluded or prevented in Towra Point
Aquatic Reserve via the EIA process.
Table 7.4: Summary of the measures adopted in Towra Point Aquatic Reserve for addressing
the threat of pollution
Type of threat
How the threat is addressed in Towra Point Aquatic
Reserve
Oil Spill
Towra Point Aquatic Reserve lacks the capacity to prevent
or minimise the occurrence of oil spills.
Stormwater & Sewage
Towra Point Aquatic Reserve lacks the capacity to directly
prevent the discharge of sewage or stormwater in or into the
aquatic reserve.
Agricultural
Runoff
& Towra Point Aquatic Reserve lacks the capacity to directly
Industrial Effluents
prevent the discharge of agricultural runoff or industrial
effluents in or into the aquatic reserve.
Ocean Dumping & Waste Towra Point Aquatic Reserve lacks the capacity to directly
Disposal
prevent the dumping or disposal of waste in or into the
aquatic reserve.
Vessel-source Pollution
Treated sewage cannot be discharge or deposited from any
vessel in or near Towra Point Aquatic Reserve.

7.3.4 Capacity to address the threat of invasive species
Towra Point Aquatic Reserve does not have the capacity to prevent or regulate either
the intentional or the accidental introduction of invasive species due to the lack of
relevant provisions. This is not crucial because the prohibition on the deliberate release
of live fish is still enforceable inside Towra Point Aquatic Reserve, since the prohibition
applies to the whole of NSW. 82
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Table 7.5: Summary of the measures adopted in Towra Point Aquatic Reserve for addressing
the threat of invasive species
Type of threat
How the threat is addressed in Towra Point Aquatic
Reserve
Unintentional Introduction
Towra Point Aquatic Reserve lacks the capacity to prevent
or minimise the risk of accidental introduction.
Intentional Introduction

Towra Point Aquatic Reserve lacks the capacity to prevent
intentional introduction.
The deliberate release of live fish into any natural body of
water is generically prohibited in NSW.

7.3.5 Capacity to address the onset of climate change
Despite its size and the level of protection it provides, Towra Point Aquatic Reserve still

lacks the capacity to prevent the onset of climate change, or the capability to nullify the effects
of climate change. However, Towra Point Aquatic Reserve, in conjunction with the

adjoining Towra Point Nature Reserve can provide protection to the marine biota, habitats,
and critical ecological processes, over an area that incorporates both the land and the sea, from
anthropogenic disturbance. This has the potential effect of enhancing the resilience of coastal
marine ecosystems in and around the aquatic reserve, and improving the likelihood of recovery
from the impacts of climate change.
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CHAPTER 8:
CASE STUDY: KU-RING-GAI CHASE NATIONAL PARK

8.1 Introduction
Ku-ring-gai Chase National Park is a terrestrial reserve managed under the National
Parks and Wildlife Act 1974 to provide for the conservation of biodiversity, the
preservation of natural and cultural landscapes, the maintenance of ecosystem functions,
as well as opportunities for sustainable visitor use by the public. The park is situated in
the northern outskirts of the Sydney Metropolitan Area, approximately 20 kilometres
north of the centre of Sydney. 1 The park is bounded by the Hawkesbury River and its
tributaries to the north, Pittwater to the east, the Pacific Highway to the west, and
borders the northern suburbs of Sydney (Terrey Hills, Duffys Forest, Turramurra and St
Ives) in the south. 2 It is the second oldest national park in Sydney, but the first national
park in Australia that was established primarily for nature conservation. 3 Earlier parks
such as the Royal National Park and Centennial Park were established primarily for
recreation, and extractive activities were allowed within those parks.
Ku-ring-gai Chase National Park was established in 1894, and consisted of 13,500
hectares of land areas, which included most of estuaries in and around Cowan Water. 4
The park was named after the original inhabitants of the area, an Aboriginal tribe called
the Ku-ring-gai or Guringai, while ‘chase’ indicated that it was an area of natural bush
which was not enclosed by fences. 5 Various additions have since been made to the park
over the years, and it now covers an area of 14,882 hectares of remnant native
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bushland. 6 More significantly, Ku-ring-gai Chase National Park also incorporates
various marine components which include beaches, mudflats, open waters and the
estuaries of the Hawkesbury River, Pittwater and Cowan Water, together with other
smaller creeks and waterways totalling 540 hectare in size. 7 These marine components
are gazetted as the marine extensions of Ku-ring-gai Chase National Park. They
contribute to the system of marine protected areas (MPAs) of NSW and play an
important role in the conservation of marine biodiversity.
Figure 8.1: Map of Ku-ring-gai Chase National Park 8
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8.1.1 Significance of Ku-ring-gai Chase National Park
Ku-ring-gai Chase National Park is ecologically important in terms of its role in
preserving a large area of relatively undisturbed native vegetation and other ecological
communities. 9 Over 28 species of native mammals, 160 species of birds and
approximately 20 species of reptiles have been recorded in Ku-ring-gai Chase National
Park. A range of threatened, endangered and uncommon plant and animal communities
are also found and protected within the park, including 14 plants species and 13 animal
species that are listed under the Threatened Species Conservation Act 1995. 10
In addition to its role in conservation, Ku-ring-gai Chase National Park is of exceptional
social significance at the local level due to the opportunities it provides in leisure and
recreation, particularly with respect to water-based recreational activities. 11 The national
park also contains features of cultural and archaeological significance, especially with
respect to Aboriginal heritage. 12 These include rock engravings, cave paintings and
grinding grooves, which provide extensive evidence of previous Aboriginal occupation
and way of life prior to European settlement. 13 Sites and buildings of historical value, in
terms of early European habitation, are also preserved within Ku-ring-gai Chase
National Park. In the early days of the colony, the Ku-ring-gai area was mainly used for
boat building and logging, while soda ash, salt and shell lime were also collected form
the area. 14
The park's natural scenic beauty is represented by a diverse range of terrestrial and
coastal landscapes and features, including dense forests on the slopes, bushlands on the
sandstone ridges, mangroves on the tidal mudflats, winding creeks, drowned river
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valley, sheltered beaches, and expanses of deep blue water. 15 The park was added to the
National Heritage List on 12 July 2006, in recognition of its cultural and natural
significance.
The significance of the marine component of Ku-ring-gai Chase National Park is that it
is essentially a marine protected area (MPA) that is annexed to and managed as an
extension of a terrestrial reserve.

8.1.2 Management of Ku-ring-gai Chase National Park
All national parks in NSW were originally managed by trusts. It was under the National
Parks and Wildlife Act 1967 (which was later replaced by the National Parks and
Wildlife Act 1974) that the primary responsibility for the management of national parks
was transferred to the National Parks and Wildlife Service (now the Parks and Wildlife
Group within the NSW Office of Environment and Heritage). 16 However, the effective
management of Ku-ring-gai Chase National Park requires liaison and cooperation with a
number of NSW government agencies, including but not limited to the Road and Traffic
Authority, NSW Heritage Council, NSW Maritime Authority, Hornsby Shire Council,
Ku-ring-gai Council, Warringah Council, NSW Rural Fire Service and NSW
Fisheries. 17
Plan of Management
The plan of management is the key element in the management of any national park in
NSW. The plan of management of Ku-ring-gai Chase National Park provides the
statutory control for regulating the management and operations of Ku-ring-gai Chase
National Park. The park was previously subject to an earlier plan of management which
was adopted in 1971. The current plan of management for Ku-ring-gai Chase National
Park, which also incorporated Lion Island, Long Island and Spectacle Island Nature
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Breen, Systematic conservation assessments for marine protected areas in New South Wales,
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Reserves, was prepared and adopted in 2002 following extensive public consultation. 18
This plan of management, implemented under the overarching provisions of the
National Parks and Wildlife Act 1974, and in conjunction with the field management
policies, the fire management strategy provides the overall strategic framework for the
management of Ku-ring-gai Chase National Park with respect to the preservation of
natural and cultural values, and protection from detrimental impacts.19

8.2 Addressing Threats to Marine Biodiversity
The plan of management for Ku-ring-gai Chase National Park contains specific policies
and actions that can be implemented to supplement the provisions of the National Parks
and Wildlife Act 1974 and the National Parks and Wildlife Regulation 2009 with respect
to the regulation of activities that are responsible for causing the various threats to
marine biodiversity. For example, the natural abundance, structure and diversity of
native plants species and communities are conserved through the maintenance of natural
processes, the mitigation of human impacts and through the implementation of specific
conservation programs and bush regeneration programs wherever necessary, with
priority given to the protection of threatened plants and communities. 20

8.2.1 Unsustainable Exploitation
Of the marine species that have been declared as threatened species under the Fisheries
Management Act 1994, 21 only the Black Cod (Epinephelus daemelii) and the Common
Sea Dragon (Phylloteryx taeniolatus) have been sighted in the estuaries in or around the
marine extension of Ku-ring-gai Chase National Park. 22 Sightings of the endangered
18
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Little Tern (Sterna albifrons), Gould’s Petrel (Pterodroma leucoptera) and Little
Penguin (Eudyptula minor) have also been recorded in various locations in or near
Ku-ring-gai Chase National Park. 23 While there are frequent sightings of cetaceans
along the east coast of NSW, 24 the occurrence of marine mammals in the marine
components of Ku-ring-gai Chase National Park is rare due to the fact that the estuaries
of Ku-ring-gai Chase National Park are found within Broken Bay, and are therefore not
directly connected to the open ocean.

8.2.1.1 Overexploitation of fisheries resources
Under the National Parks and Wildlife Act 1974, the harming of animals is prohibited in
all national parks and nature reserves. 25 However, the fact that ‘animal’ within the
meaning of the National Parks and Wildlife Act 1974 excludes fish means fish are not
subject to the same level of protection, since the provisions that prevent the harming of
animals under National Parks and Wildlife Act 1974 and National Parks and Wildlife
Regulation 2009 do not apply to fish. In fact, there is no general prohibition on fishing
in national parks. The control and regulation of fishing is entirely the responsibility of
NSW Fisheries under the Department of Primary Industries, even inside national parks.
The plan of management of Ku-ring-gai Chase National Park does not contain any
additional policies or actions relating to the regulation of fishing inside the park.
Parts of Ku-ring-gai Chase National Park overlap with the Barrenjoey Head Aquatic
Reserve, which is currently closed to all forms of fishing. As such, any fish or marine
invertebrate found in the overlapping area between Ku-ring-gai Chase National Park
and Barrenjoey Head Aquatic Reserve would also be subject to the ‘no-take’ protection
provided by the aquatic reserve. This means fishing of any kind will be prohibited
within that part of Ku-ring-gai Chase National Park, even though fishing by means
other than netting or trapping is generally allowed in national parks.

23
24
25

ibid., pp. 244-245, 247.
ibid., pp. 255-256.
National Parks and Wildlife Act 1974 (NSW) s 45(1)(a).
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8.2.1.2 Overexploitation of non-fish marine living resources
Under the National Parks and Wildlife Act 1974, all animals other than fish, as defined
in the Fisheries Management Act 1994, found within Ku-ring-gai Chase National Park
are protected. Furthermore, the plan of management outlines specific action relating to
the need for continuous liaison with NSW Fisheries to ensure that permissible fishing
activities will not cause unacceptable impacts on the park or marine mammals. 26
While all native plants are similarly protected within Ku-ring-gai Chase National Park,
the meaning of ‘plant’ for the purpose of the National Parks and Wildlife Act 1974
generally excludes marine plants. A marine plant will only be subject to the protective
provisions of Ku-ring-gai Chase National Park if it has been identified and listed as a
threatened (which may be further classified as endangered, critically endangered, or
vulnerable) species, population or ecological community under the Threatened Species
Conservation Act 1995. 27 Otherwise, marine plants are generally not protected from
harvesting, even inside a national park, except in areas where the national park
coincides with an aquatic reserve.

8.2.1.3 Bycatch
There is no legal requirement for the use of bycatch reduction devices (BRDs) inside
Ku-ring-gai Chase National Park. The requirement for BRDs, if any, is a management
decision imposed upon individual fisheries by NSW Fisheries. Bycatch could
potentially be a significant issue in the estuaries of Ku-ring-gai Chase National Park
because fishing is not prohibited or restricted inside national parks or nature reserves,
not to mention the possibility of ‘ghost fishing’ by lost or discarded fishing lines.

8.2.1.4 Vessel Strike
The waterways of Ku-ring-gai Chase National Park comprise mostly of Cowan Water,
including Coal and Candle Creek, Smiths Creek, and The Basin Lagoon. These natural
waterways in and adjoining Ku-ring-gai Chase National Park provide opportunities for
26

NSW National Parks and Wildlife Service, Plan of Management: Ku-ring-gai Chase National Park
and Lion Island, Long Island and Spectacle Island Nature Reserves, p. 55.
27
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Conservation Act 1995 (NSW) schs 1, 1A and 2.
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boating and are generally accessible to a wide range of vessels , ranging from motorised
vessels, such as houseboats, yachts, cruisers, and powerboats, to non-motorised
watercraft such as canoes and kayaks. 28 Only vessels operating in non-commercial
capacities are allowed in the estuaries within Ku-ring-gai Chase National Park, with the
exception of the ferries that operate to provide public access to a number of wharves in
and around the national park. The operations of recreational vessels still constitute
potential causes of vessel strike, since many recreational boat users are often unaware
when they enter waters that are in fact part of the national park.
As part of the general strategy to protect marine mammals, a person must not interfere
with a marine mammal, or approach a marine mammal any closer than such distance as
may be prescribed by the National Parks and Wildlife Regulation 2009. 29 There are also
provisions that regulate the manners in which vessels are to be operated when in close
vicinity (i.e. when within the ‘caution zone’) 30 of marine mammals, or when
approached by certain marine mammals. 31 These measures provide a useful statutory
control over vessel activities around marine mammals, which in turn helps to minimise
the threat of vessel strike.
Despite the high vessel traffic in the area, vessel strike is generally not considered a
threat within the marine extension of Ku-ring-gai Chase National Park due to the rare
occurrence of marine animals that are most susceptible to fatal collisions with motorised
vessels. Despite strong support and advocacy for prohibiting powerboats in the estuaries,
the option was not adopted in the final plan of management. 32 Furthermore, the
prospects of implementing speed limits and no wash zones have also been investigated
but not enforced. 33
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8.2.2 Modification and Destruction of Habitats
Mangrove forests (of the species Aegiceras corniculatum and Avicennia marina)
dominate the mudflats at or near the tidal limit of the estuaries (such as Cowan Creek,
Smiths Creek and Cockle Creek) within Ku-ring-gai Chase National Park. Swamp oak
(Casuarina glauca) are commonly present along the fringes of the tidal margins, while
saltmarsh communities are found at the heads of Smiths Creek and Cockle Creek.34
These provide important habitats that are critical to the sustainability of the estuarine
ecosystems which is in turn vital to the maintenance of marine biodiversity.
The plan of management of Ku-ring-gai Chase National Park contains specific policies
and actions that require all developers, operators or organisers of activities undertaken
within the park to minimise disturbance to native vegetation (including mangroves and
saltmarshes) and rehabilitate any resultant damage. 35 However, the relevance and
applicability of the policies and actions outlined in the plan of management to the
marine vegetation is ambiguous, since definition of ‘native vegetation’ is not specified
in either the plan of management or the National Parks and Wildlife Act 1974.

8.2.2.1 Mining
Since 1901, a number of quarries were created inside the park to provide raw material
such as sandstone and gravel for the construction of roads and buildings, including the
first road to Bobbin Head and some of the early sandstone buildings within the park. 36
The extraction of building material no longer takes place in these quarries since mining
is now prohibited inside national parks under the National Parks and Wildlife Act
1974. 37 This is reaffirmed in the Policies and Actions relating to the management of the
natural and cultural landscape under section 4.1.1 of the plan of management, whereby
the ‘extraction of sand, clay, rock, and gravel from the park’ for purposes other than the
maintenance of access to wharves is no longer permitted. 38 However, some of the
quarries are retained and preserved for their historical value while many of the old
34
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gravel pits are to be rehabilitated or restored. Two old quarries will continue to be used
but only as sites for stockpiling sandstone and soil that are used for the repair or
maintenance of trails, tracks or other park facilities. 39

8.2.2.2 Fishing
Fishing is not explicitly prohibited in national parks and nature reserves in NSW.
However, while there is no specific prohibition on any particular form of fishing, high
impact methods of fishing such as spearing fishing and dynamite fishing are indirectly
prohibited on the basis that it is an offence for any person to carry, use or be in
possession of a speargun 40 or explosives. 41

8.2.2.3 Coastal Development
The estuaries incorporated within the Ku-ring-gai Chase National Park are exposed to
the impact of the development of the adjacent urban, industrial, or recreational areas.
Major alterations to the local landscape took place in stages from 1911 until 1955,
where dredge spoils were dumped on the mudflats at Bobbin Head, Apple Tree Bay and
Illawong Bay to create picnic areas. 42 A range of public facilities are still maintained
within Ku-ring-gai Chase National Park to allow for the enjoyment and sustainable use
of the national park, even though some of which are intrusive and are likely to have
some minor impacts on the estuarine habitats and marine ecology within the park. 43
These facilities include camp sites, walking tracks, access roads, boat ramps, boat
moorings, and marinas. However, developments within Ku-ring-gai Chase National
Park are now largely limited to work associated with routine maintenance of facilities
and works that are matters of public safety, which are outlined in the plan of

39

The two old quarries to be used as sites for stockpiling raw material refer to the quarry near the Mount
Colah entrance station and the quarry near the Terrey Hills entrance. See NSW National Parks and
Wildlife Service, Plan of Management: Ku-ring-gai Chase National Park and Lion Island, Long Island
and Spectacle Island Nature Reserves, Policies and Actions under section 4.1.1, p. 13.
40
National Parks and Wildlife Regulation 2009 (NSW) cl 20(1)(b).
41
National Parks and Wildlife Regulation 2009 (NSW) cl 19(1)(c).
42
NSW National Parks and Wildlife Service, Plan of Management: Ku-ring-gai Chase National Park
and Lion Island, Long Island and Spectacle Island Nature Reserves, p. 11.
43
For example, estuarine marinas are found to have some influence on the composition and distribution
of epibiotic assemblages. See TM Glasby and AJ Underwood, ‘Determining positions for control
locations in environmental studies of estuarine marinas’, Marine Ecology Progress Series, vol. 171, 1998,
pp. 1-14.

376

management. 44 For example, due to the accretion of sand, routine dredging is required
in order to maintain the necessary depth required for ferry navigation access to the
wharves. 45

8.2.2.4 Aquaculture
Aquaculture operations are regulated in accordance with provisions of the Fisheries
Management (Aquaculture) Regulation 2007. While aquaculture is not prohibited in
NSW national parks, an aquaculture lease cannot be granted without a favourable
outcome from the EIA process and the written concurrence from the appropriate
Minister. The plan of management of Ku-ring-gai Chase National Park does not outline
any specific policy or action relating to the prohibition or regulation of aquaculture
operations in Ku-ring-gai Chase National Park.

8.2.2.5 Vessel Activities
The mooring of vessels when inside Ku-ring-gai Chase National Park is only allowed in
areas that have been set aside for the mooring of vessels. 46 There are 48 public
moorings within Ku-ring-gai Chase National Park which are maintained and managed
by the National Parks and Wildlife Service. These public moorings are provided to
ensure the safety and enjoyment of boat users, and to reduce the potential environmental
impact of anchoring and the tying of vessels to trees inside the park. 47 The use of the
public moorings is restricted to one vessel per mooring for a maximum period of 24
hours. 48 In contrast, no regulatory provisions or management policies relating to the
regulation of anchoring in Ku-ring-gai Chase National Park currently exist.
Motorised vessels (such as speed boats) travelling at high speeds in the bays and creeks
of Ku-ring-gai Chase National Park can cause great disturbance to other boat users and
the aquatic habitats. Boat wash can cause damage to moored boats, disturb river banks
and vegetation, and exacerbate foreshore erosion. Despite the fact that many of the
44
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beaches and sand flats along the foreshore of the estuaries within Ku-ring-gai Chase
National Park are only accessible by boats, the need to regulate the use of vessels in the
marine components of the national park is not addressed in the plan of management, and
is reflected in the lack of relevant policies and actions. This exposes the foreshore areas
to physical damage to vegetation by picnickers and unauthorised campers, littering and
the impacts of domestic pets illegally allowed ashore from boats. It is no coincidence
that escaped fires (presumably from unauthorised campfires or wood fires) from
beaches and other foreshore areas are the primary cause of over 70 per cent of bushfires
in Ku-ring-gai Chase National Park. 49

8.2.3 Pollution
In addition to the proximity of medium density residential areas to the fringes of
Ku-ring-gai Chase National Park, many other parts of the park are also susceptible to
pollution and the deterioration of the water quality of the waterways. These include the
sections of the park that are downstream of the industrial estates in the Cockle Creek
catchment; the golf courses at Terrey Hills, Asquith and North Turramurra; horse
stables in the McCarrs Creek, Kierans Creek and Smiths Creek catchments; and areas in
the vicinity of the arterial roads (such as, Mona Vale Road, Pacific Highway and the F3
Sydney-Newcastle Freeway). The types of pollution that Ku-ring-gai Chase National
Park are exposed to range from elevated nutrients, oil spills and the dumping of rubbish,
to the discharge of sewage and waste water. 50

8.2.3.1 Oil Spills
Oil and fuel spills from vessels and marinas can become a significant threat to water
quality and marine habitats in sheltered bays that are not subject to regular tidal flushing.
Despite the potential threat of vessel-source oil spills to the marine environment, there
is a lack of regulation on the use of vessels in the marine components of Ku-ring-gai
Chase National Park. While the operation of vessels for commercial purposes is
prohibited in all NSW national parks and nature reserves, there is no restriction on the
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types of vessel that may be operated in the waters within national parks and nature
reserves.

8.2.3.2 Stormwater and Sewage
The discharge of stormwater into any part of Ku-ring-gai Chase National Park is
prohibited. 51 Similarly, it follows that the discharge of sewage in Ku-ring-gai Chase
National Park is also prohibited on the basis that it is an offence to deposit or discharge
noxious, offensive or polluting substances or matters inside any national park in
NSW. 52 The plan of management also outlines specific policies and actions with
regards to the disposal of sewage in Ku-ring-gai Chase National Park. This includes a
directive to investigate and adopt alternative means of sewage disposal for facilities land
fill areas or near waterways in the park. 53 There are also actions to be taken in
conjunction with Warringah Council, Pittwater Council, and the Environment
Protection Authority to ensure that all domestic households at Cottage Point and along
the western edge of Pittwater have appropriate means of sewage disposal in order to
eliminate the possibility of sewage entering the estuaries within the park. Similar
actions are outlined in the plan of management to be taken in conjunction with the local
councils and the Road and Traffic Authority to ensure appropriate controls are
implemented to minimise the impacts of stormwater on the downstream estuaries
park. 54

8.2.3.3 Agricultural Runoff and Industrial Effluents
Like the disposal of sewage, the discharging of agricultural runoff and industrial
effluents is presumably prohibited in Ku-ring-gai Chase National Park on the basis that
it is an offence to deposit, discharge or leave in a park any ‘noxious, offensive or
polluting substance, matter or thing’. 55 In addition to this general prohibition, the plan
of management also provides for actions to be taken in conjunction with the local
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councils and the Road and Traffic Authority to ensure appropriate controls are
implemented to prevent or minimise the impacts of chemical spills on the park. 56

8.2.3.4 Ocean Dumping and Waste Disposal
The dumping or deposition of waste of any kind is explicitly and generically prohibited
inside all national parks in NSW. 57 This effectively means ocean dumping and the
disposal of waste in general are prohibited within any part of Ku-ring-gai Chase
National Park. The plan of management does not provide any additional policies or
actions.

8.2.3.5 Vessel-source Pollution
The increased popularity of boating in and around the estuaries of Ku-ring-gai Chase
National Park is a major cause of the gradual deterioration of the water quality of the
waterways. Under the plan of management, a ‘no discharge from boats’ policy is
implemented within the park boundaries, particularly in areas of poor tidal flushing
and/or high usage. 58 This effectively reinforces the general prohibition on the discharge
of noxious, offensive or polluting matters or substances inside any part of a national
park under the National Parks and Wildlife Regulation 2009, 59 which presumably also
includes the discharge of polluting matters or substances from vessels.

8.2.4 Invasive Species
Introduced species (especially introduced plants) are a problem in Ku-ring-gai Chase
National Park mainly along the watercourses, in areas adjoining urban settlement, in
areas of past habitation within the park, and in areas with unrestricted access and high
public usage.
Introduced species can have detrimental effects on the ecological character of the park
due to the potential to compete with native species for resources, predate native species,
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or disturb native vegetation. The introduced species of significant concern are mostly
terrestrial weeds, such as bitou bush (Chrysanthemoides monilifera), ludwigia
(Ludwigia peruviana), pampas grass (Cortaderia selloana), mist flower (Ageratina
riparia), lantana (lantana camara) and whisky grass (Andropogon virginicus), many of
which are known to occur in large infestations along the coastal zone. A range of
introduced animals have also been recorded within Ku-ring-gai Chase National Park,
and include domestic cats (Felis catus) and domestic dogs (Canis familiaris), foxes
(Vulpes vulpes), black rats (Rattus rattus), mice (Mus musculus), rabbits (Oryctolagus
cuniculus) and European honeybees (Apis mellifera). 60
Knowledge of introduced species in Ku-ring-gai Chase National Park is
disproportionately dominated by terrestrial species, while very little is acknowledged or
documented with regards to the extent of problems relating to introduced marine species
in the marine component of Ku-ring-gai Chase National Park.

8.2.4.1 Unintentional Introduction
The fact that the marine extension of Ku-ring-gai Chase National Park is located
entirely within the internal waters of Australia is of great significance, as foreign vessels
do not have the access and right of passage to the internal waters of a coastal State
without express permission. 61 However, this does not prevent the transport (and
potential introduction) of invasive marine organisms by domestic vessels. The
restriction on the use of vessels in the estuaries of Ku-ring-gai Chase National Park only
applies to vessels that are used in commercial operations. The lack of capacity to
regulate the traffic and the use of all vessels operating inside its marine components
means Ku-ring-gai Chase National Park only have limited capacity to prevent the
unintentional introduction of invasive marine organisms via ballast water or fouling on
the hull of vessels.
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8.2.4.2 Intentional Introduction
As discussed in Chapter 5.2.2.5(c), it is an offence under the National Parks and
Wildlife Regulation 2009 to introduce exotic vegetation into a national park, 62 or
knowingly allow animals (other than fish and assistance animals) to be taken into, kept
or released in any national park in NSW. 63 The plan of management of Ku-ring-gai
Chase National Park can provide additional management measures relating to
introduced species, even though the policies and actions specified in the plan of
management are generally more concerned with control and eradication rather than
prevention. 64 Furthermore, these policies and actions tend to have a distinct terrestrial
focus, especially with respect to weeds and weed management. While there is no
specific reference to marine weeds, there is no reason why these policies and actions
cannot also be applied to marine plants, such as Caulerpa taxifolia, that have been
classified as noxious weeds. However, in terms of introduced fauna, the policies and
actions outlined in the plan of management of Ku-ring-gai Chase National Park are
primarily concerned with the exclusion of domestic pets, foxes and European honey
bees. 65

8.2.5 Climate Change
Like all MPAs in NSW, Ku-ring-gai Chase National Park does not have the capacity to
directly prevent the onset of climate change induced threats. However, the remnant
bushland preserved within the national park could still play a role in helping to
decelerate the rate of the accumulation of carbon dioxide by storing carbon that would
otherwise be released into the atmosphere within the biomass.

8.3 Conclusions
The overall capacity of Ku-ring-gai Chase National Park, including its marine extension,
to address the various identified threats is consistent with that of national parks in
general, including the fragmented nature of coverage with respect to the regulation of
62

National Parks and Wildlife Regulation 2009 (NSW) cl 18(1)(c).
National Parks and Wildlife Regulation 2009 (NSW) cll 9(1)(a)-(b).
64
See NSW National Parks and Wildlife Service, Plan of Management: Ku-ring-gai Chase National
Park and Lion Island, Long Island and Spectacle Island Nature Reserves, Policies and Actions under
sections 4.1.7 (p. 30) and 4.1.8 (p. 32).
65
ibid., p. 32.
63

382

fishing, and the regulation of vessel activities. The strength of the marine extension of
Ku-ring-gai Chase National Park, as an MPA, manifests in the capacity to provide for
the prevention of pollution, which marine parks and aquatic reserves generally do not
have.
The plan of management of Ku-ring-gai Chase National Park is a key instrument in the
management and abatement of the various identified threats to marine biodiversity. It
provides for the implementation of measures that are specific to individual national
parks. The provisions of the plan of management can be enforced to reinforce or
supplement the existing regulation provided in accordance with the provisions of
National Parks and Wildlife Act 1974 and National Parks and Wildlife Regulation 2009.

8.3.1 Capacity to address unsustainable exploitation
All fauna (except fish and aquatic invertebrates) and flora (except marine vegetation)
are protected in Ku-ring-gai Chase National Park. However, the fact that the provisions
of National Parks and Wildlife Act 1974 and National Parks and Wildlife Regulation
2009 generally do not apply to fish means Ku-ring-gai Chase National Park have
diminished capacity to regulate or prevent unsustainable exploitation of living marine
resources. This means only areas (or waters) within Ku-ring-gai Chase National Park
that overlap with an aquatic reserve or an area-based fishing closure will be subject to
the full protection to fish and marine vegetation that may be provided by the two
co-existing fisheries management measures. The capacity to prevent vessel strike is
fragmented, whereby the prohibition on vessel usage only applies to vessels used in
commercial operations.
Table 8.1: Summary of the measures adopted in Ku-ring-gai Chase National Park for
addressing unsustainable exploitation
Type of threat
How the threat is addressed in Ku-ring-gai Chase National Park
Overfishing
No fishing of any kind is allowed in the waters that overlap with
Barrenjoey Head Aquatic Reserve.
Overharvesting
All animals inside Ku-ring-gai Chase National Park are protected from
(marine animals
any form of harvesting.
other than fish)
Overharvesting
Marine plants may be protected if listed as threatened species,
(marine plants)
populations or ecological communities under the Threatened Species
Conservation Act 1995.
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Incidental
Catches
Vessel Strike

No fishing of any kind is allowed in the waters that overlap with
Barrenjoey Head Aquatic Reserve.
Vessels operating in a commercial capacity are prohibited in the
estuaries within Ku-ring-gai Chase National Park.
Minimum approach distance to marine mammals must be observed by
all vessels operating in the waters within Ku-ring-gai Chase National
Park.

8.3.2 Capacity to address the threat of habitat destruction
Apart from mining (which is prohibited in all national parks across NSW) and coastal
development (which is now largely confined to the maintenance of existing facilities),
Ku-ring-gai Chase National Park does not have the full capacity to address the various
threats to marine habitats. This is exemplified by the fragmented regulation on vessel
activity (i.e. only the use of commercial vessels are prohibited, and the lack of
restrictions on the anchoring of vessels in Ku-ring-gai Chase National Park).
Ku-ring-gai Chase National Park has no direct control over the approval and the
subsequent regulation of aquaculture operations undertaken in the land or waters within
park.
Table 8.2: Summary of the measures adopted in Ku-ring-gai Chase National Park for
addressing the threat of habitat destruction
Type of threat
How the threat is addressed in Ku-ring-gai Chase National
Park
Mining
Mining is prohibited in all national parks in NSW, unless
authorised by an Act of Parliament.
Fishing
No fishing of any kind is allowed in the waters that overlap with
Barrenjoey Head Aquatic Reserve.
Coastal Development Permissible developments inside Ku-ring-gai Chase National Park
are largely limited to works relating to routine maintenance of
facilities or public safety.
Aquaculture
Aquaculture is not excluded or prohibited in any part of
Ku-ring-gai Chase National Park, provided it is approved via the
EIA process and has the appropriate written Ministerial
concurrence.
Mooring of Vessel
The mooring of vessels is only allowed in areas that are
specifically set aside for the mooring of vessels.
Anchoring of Vessel
The anchoring of vessels is not subject to any specific prohibition
or regulation inside Ku-ring-gai Chase National Park.
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8.3.3 Capacity to address the threat of pollution
With the exception of oil spills, Ku-ring-gai Chase National Park has the capacity, in
the form of provisions and management policies, to address the various types of
pollution. The discharge of stormwater is explicitly prohibited, while the discharge of
other forms of wastewater and the disposal of waste inside Ku-ring-gai Chase National
Park are implicitly prohibited on the basis that it is an offence under the National Parks
and Wildlife Regulation 2009 to discharge any noxious, offensive or polluting substance;
or to dump or deposit waste of any kind inside a national park.
Table 8.3: Summary of the measures adopted in Ku-ring-gai Chase National Park for
addressing the threat of pollution
Type of threat
How the threat is addressed in Ku-ring-gai Chase
National Park
Oil Spill
Capacity to prevent oil spills is limited to the prohibition on
the operation of commercial vessels inside Ku-ring-gai
Chase National Park.
Stormwater & Sewage
The discharge of stormwater is prohibited inside Ku-ring-gai
Chase National Park.
The discharging of any noxious, offensive or polluting
substance is categorically prohibited inside Ku-ring-gai
Chase National Park.
Agricultural
Runoff
& The discharging of any noxious, offensive or polluting
Industrial Effluents
substance is categorically prohibited inside Ku-ring-gai
Chase National Park.
Ocean Dumping & Waste The dumping or deposition of waste of any kind is
Disposal
prohibited inside Ku-ring-gai Chase National Park.
Vessel-source Pollution
A ‘no discharge from boats’ policy is implemented and
enforced inside Ku-ring-gai Chase National Park.

8.3.4 Capacity to address the threat of invasive species
The limited capacity to regulate or restrict vessel activities effectively means Ku-ring-gai
Chase National Park also has limited capacity to prevent the introduction of invasive marine
species via ballast water and fouling, which are the two primary vessel-mediated vectors
responsible for accidental introduction. By comparison, Ku-ring-gai Chase National Park is very
well served with provisions that prohibit the deliberate introduction, or any deliberate action
that causes the introduction, of exotic animals, plants and fish.

385

Table 8.4: Summary of the measures adopted in Ku-ring-gai Chase National Park for
addressing the threat of invasive species
Type of threat
How the threat is addressed in Ku-ring-gai Chase
National Park
Unintentional Introduction
Prevention of unintentional introduction is partially
provided for through the prohibition on the vessels that are
used in commercial operations.
Intentional Introduction

No animals (other than fish and assistance animals) or plants
are allowed to be taken into, kept, or released in Ku-ring-gai
Chase National Park.
The release of live fish into any natural body of water in
NSW is prohibited under Fisheries Management Act 1994.

8.3.5 Capacity to address the onset of climate change
Ku-ring-gai Chase National Park clearly does not have the capacity to prevent the onset of
climate change, or the capability to nullify the effects of climate change. However, just like
marine parks and aquatic reserves, it is possible to enhance the resilience and possibly ensure
the recovery of coastal marine ecosystems within Ku-ring-gai Chase National Park from the
impacts of climate change by minimising the anthropogenic disturbances to the marine biota
and their habitats, and preserving critical ecological processes.
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CHAPTER 9:
CONCLUSIONS AND RECOMMENDATIONS

9.1 Introduction
The current representative system of MPAs in NSW, which is essentially a
conglomerate of marine parks, aquatic reserves, and marine extensions of coastal
national parks or nature reserves, is convoluted with respect to the capacity to address
the various threats to marine biodiversity. The fact that the three types of MPA in NSW
are created and managed under three different statutes invariably leads to some degree
of fragmentation and overlap in terms of the spatial and functional coverage (as
discussed in Chapter 3.3.4). This has implications on the adequacy of the different
MPAs with respect to the capacity to address threats to marine biodiversity.
This chapter will highlight the inadequacies of the current regime of MPAs in NSW that
have been identified in Chapter 5 and three case studies (Chapters 6-8), and offer
recommendations with regards to the types of measures or actions that may be required
in order to rectify these inadequacies. The chapter will conclude by proposing and
discussing some potential options for the reform of the current MPA regime in NSW.

9.2 The adequacy of the current system of MPAs
The adequacy of the current system of MPAs in NSW, for the purpose of this study, is
assessed with respect to the capacity of the different types of MPA to address the
various threats to marine biodiversity. Having the capacity to address threats is the key
element that distinguishes a MPA from an unprotected area of the sea (and any
adjoining coastal land). For MPAs in NSW, the general provisions (ranging from the
prohibition on fishing in marine parks to the prohibition on the disposal of noxious
waste in coastal national parks) prescribed in the relevant Acts and Regulations that
correspond to each of the three types of MPA provide the base level of protection
against the various threat processes. Additional levels of protection may be provided
through the management measures adopted in the management plan (or any equivalent),
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and/or the designation of ‘no-take’ zones (which are called ‘sanctuary zones’ in NSW)
if the MPA is subject to a zoning scheme. For some MPAs, there are supplementary
management instruments (such as the management policy on mooring and anchoring in
marine parks), which are not necessarily specified in the legislation, that may be
adopted to provide additional levels of protection against certain types of threat.
The adequacy, with respect to the capacity to address the various threats, of each of the
three types of MPA in NSW (as discussed in Chapter 5) will be outlined, and compared
with that of a specific MPA of the corresponding type chosen for the case studies (see
Chapters 6-8). Note that climate change, as a class of threat, is omitted from this
discussion because none of the MPAs in NSW have the capacity to address the threats
associated with climate change (see Chapter 5.2.5).

9.2.1 Adequacy of marine parks
For any marine park in NSW, the zoning plan, together with the designation of
sanctuary zones under the zoning scheme, is the key to its capacity to address most of
the perceived threats to marine biodiversity. This is because sanctuary zones can
provide the highest possible level of protection through the prohibition or exclusion of
deleterious development or activities. The sanctuary zone can be used to exclude fishing
and harvesting, vessel activities and certain types of coastal development, which in turn
provides the means of preventing some of the threats associated with unsustainable
exploitation (see Chapter 5.2.1), habitat destruction (see Chapter 5.2.2) and to some
extent, invasive species (see Chapter 5.2.4). Additionally, the regulation provided by the
zoning plan can be further reinforced or supplemented by management actions
implemented through the operational plan of a marine park, and any other additional
management policies that may be adopted by the NSW Marine Parks Authority. 1 An
important feature of marine parks in NSW is the fact that the protection provided by
marine parks extends to all animals and plants, whereas the aquatic reserves and

1

Examples of additional management policies developed and adopted by the Marine Parks Authority
include the Management Principles for Marine park shipwreck and other underwater relics, and the
Mooring and Anchoring Policy. See Marine Parks Authority, Marine Park Authority Mooring and
Anchoring Policy, and Marine Parks Authority and the NSW Heritage Office, Management principles Marine park shipwrecks and other underwater relics, 2002.
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national parks/nature reserves are only capable of providing protection to subsets of the
full spectrum of biota.

(a) Capacity to address the threat of unsustainable exploitation
Under the current regulatory arrangements, all marine parks in NSW have the capacity
to provide adequate protection against the threat of unsustainable exploitation on the
premise that the underlying threat processes can be prevented or regulated within
marine parks. As discussed in Chapter 5.2, activities and actions that cause overfishing,
the overharvesting of animals other than fish, and the overharvesting of marine plants
can be directly prohibited in sanctuary zones or regulated in other zones. Activities and
actions that are accountable for bycatch and vessel strike can be indirectly prevented via
the regulation of fishing and vessel usage, respectively, within marine parks in
accordance with the provisions of the zoning plans.
Case Study – Jervis Bay Marine Park
In Jervis Bay Marine Park, fishing and harvesting of any kind are prohibited in the
sanctuary zones. Recreational fishing is not prohibited inside the marine park except in
the sanctuary zones. Commercial fishing and harvesting may be carried out in habitat
protection zones and general use zones, with a permit, in an ecologically sustainable
manner in accordance with any additional conditions (such as the list of protected
species that may not be taken). The threat of bycatch is indirectly minimised through the
regulation of fishing and harvesting, while the threat of vessel strike is indirectly
minimised by prohibiting the use of cruise ships and hovercrafts inside Jervis Bay
Marine Park, and the use of motorised personal watercrafts in sanctuary zones. While
the minimum approach distance to marine mammals must be observed inside a marine
park, 2 this requirement applies to all vessels in all NSW waters regardless of the
presence of marine parks.

(b) Capacity to address the threat of habitat destruction
All marine parks in NSW have the capacity to provide adequate protection against the
threat of habitat destruction. This is on the premise that mining, fishing, aquaculture,
and the mooring and anchoring of vessels can all be prohibited in the sanctuary zone,

2

National Parks and Wildlife Regulation 2009 (NSW) cl 57B.
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and restricted or regulated in other zones. While coastal development is not expressly
prohibited in marine parks, any proposed project would still need to be determined via
the EIA process (Chapter 5.2.2.3(a)). This means whether a coastal development project
can be prevented from taking place depends on the outcome of the EIA, rather than the
presence of a marine park. However, the outcome of the EIA can still be influenced by
the presence of marine parks because there is a requirement to take into consideration
the zoning plan of the marine park, any general provisions relating to permissible uses
and prohibitions within the marine park, and any marine park closure that may be in
force. 3
Case Study – Jervis Bay Marine Park
In Jervis Bay Marine Park, mining is prohibited in all zones, while all forms of fishing,
aquaculture, the mooring and anchoring of vessels 4 are prohibited in sanctuary zones.
High impact fishing methods such as trawling and lift-netting are prohibited within the
marine park, while low impact fishing methods (such as line fishing, trapping, and hand
gathering), which are typically associated with recreational fishing, are generally not
prohibited inside the marine park except in the sanctuary zones. Aquaculture is allowed,
subject to conditions, 5 in habitat protection zones and general use zones. Coastal
development is not expressly prohibited inside Jervis Bay Marine Park, except for
dredging and beach replenishment, which are not allowed in the sanctuary zones of
Jervis Bay Marine Park, as specified under the zoning plan. 6 All other forms of coastal
development are subject to approval under the EIA process, and may be rejected if the
project is inconsistent with the management objectives of Jervis Bay Marine Park.

(c) Capacity to address the threat of pollution
Marine parks in NSW lack the capacity to directly address most forms of pollution. This
is because the prohibition or regulation relating to the discharge or disposal of polluting
substances (such as sewage, stormwater, agricultural runoffs, industrial effluents and
marine debris) are not provided under NSW marine parks law (see Chapter 5.2.3). The
provisions required for the regulation of marine pollution is instead provided under the
3

Marine Parks Act 1997 (NSW) ss 19-20.
The mooring and anchoring of vessels may be allowed in some sanctuary zones, but at areas that have
been designated for the purpose of mooring and anchoring.
5
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cll 3.11, 3.14.
6
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 3.7.
4
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Marine Pollution Act 1987 and the Marine Pollution Regulation 2006, which applies to
all NSW waters, including marine parks. This means the capacity to prevent pollution
depends on the outcomes of the EIA, and polluting activities (including the discharge of
sewage, stormwater, agricultural and industrial wastewater, and the disposal of waste)
can be indirectly prevented in marine parks only if they are rejected under the EIA
process. The significance of marine parks lies in the fact that the presence of a marine
park has the effect of imposing additional requirements to the standard EIA procedure.
However, the threat of an oil spill can be indirectly prevented, or at least minimised, in
marine parks by regulating the types and activities of vessels in accordance with the
provisions of the zoning plans. The capacity to prevent vessel-source pollution is
limited to enforcing the prohibition (under Marine Pollution Regulation 2006) on the
discharge of treated sewage from any vessels within 500 metres of any marine park. 7
Case Study – Jervis Bay Marine Park
Apart from the provisions that prohibit the operations of cruise ships and hovercrafts
inside Jervis Bay Marine Park, which effectively provide indirect means of minimising
the risk of oil spills, the zoning plan of Jervis Bay Marine Park does not provide any
pollution prevention provisions or measures. This means the threat of pollution can only
be dealt with in Jervis Bay Marine Park in accordance with the general provisions of the
Marine Parks (Zoning Plans) Regulation 1999. As such, the discharge of sewage,
stormwater, agricultural runoffs and industrial effluents or the dumping or disposal of
waste into or inside the marine park may be indirectly prevented only if the causal
activities or development are not approved under the EIA process. In terms of
addressing vessel source pollution, general provisions apply, whereby treated sewage
from vessels cannot be discharged within 500 metres of Jervis Bay Marine Park.

(d) Capacity to address the threat of invasive species
All marine parks in NSW have the capacity to address the threat of invasive species by
eliminating the pathways by which exotic species may be introduced. Unintentional
introduction can be prevented or minimised by prohibiting human activities or actions
that may cause or allow exotic animals or plants to be released or introduced into a
marine park. Measures that may be enforced in marine parks to prevent unintentional

7

Marine Pollution Regulation 2006 (NSW) cl 27(1)(c)(iv).
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introduction include the general prohibition on the discharge of ballast water drawn
from outside of a marine park, and the removal of ‘heavily fouled’ vessel from a marine
park. 8 Intentional introduction, or any action that may cause the release or introduction
of exotic species, is expressly prohibited in all marine parks under the Marine Parks
(Zoning Plans) Regulation 1999. 9
Case Study – Jervis Bay Marine Park
The threat of invasive species is addressed in Jervis Bay Marine Park by enforcing the
general provisions of the Marine Parks (Zoning Plans) Regulation 1999, which prohibit
the deliberate release or introduction of exotic species into the marine park. The
prevention of unintentional introduction (typically via ballast water and fouling on hull
of vessels) is largely provided by provisions that prohibit the discharging of ballast
water in Jervis Bay Marine Park drawn from outside of Jervis Bay Marine Park, and the
removal (as directed by a marine park ranger) of ‘heavily fouled’ vessels from Jervis
Bay Marine Park. Additionally, the zoning plan of Jervis Bay Marine Park also provides
for the exclusion of cruise ships, which have the capacity to facilitate the translocation
of exotic organisms from foreign ports into the waters in or surrounding Jervis Bay
Marine Park.

9.2.2 Adequacy of aquatic reserves
The management plan of an aquatic reserve can make provisions with respect to the
regulation of activities within the aquatic reserves, 10 which can in turn provide the
means of preventing or regulating activities that are responsible for the onset of the
various threat processes. A zoning scheme, if adopted, can also provide the means of
excluding certain types of activities from certain parts of an aquatic reserve. However,
the preparation of management plans for aquatic reserves is not mandatory, and most
aquatic reserves in NSW are currently not subject to any zoning scheme, largely (but
not exclusively) due to the relatively limited spatial coverage. At present, ten out of the
12 aquatic reserves in NSW are unzoned, 11 and only one management plan (i.e. the

8

Marine Parks Regulation 2009 (NSW) cl 23.
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 1.28.
10
Fisheries Management Act 1994 (NSW) s 197A(2).
11
Towra Point Aquatic Reserve and Cook Island Aquatic Reserves are the only two aquatic reserves in
NSW that have multiple zones.
9
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draft management plan for Cabbage Tree Bay Aquatic Reserve) has so far been
prepared and it is yet to be finalised. This means most aquatic reserves in NSW are not
currently utilising the two most powerful management tools that have the potential to
contribute to the overall capacity to prevent or abate threats.

(a) Capacity to address the threat of unsustainable exploitation
Aquatic reserves in NSW have the capacity to address the threat of overfishing and the
overharvesting of marine plants because the taking of fish and marine vegetation inside
aquatic reserves are subject to the prohibitions and restrictions (in terms of the fishing
method and the types of fish that may be taken) specified in the Fisheries Management
(Aquatic Reserves) Regulation 2002 (Chapter 5.2.1.1(b)). The regulation on fishing
effectively provides indirect means of preventing or minimising the occurrence and
magnitude of bycatch. However, aquatic reserves have limited capacity to prevent
overharvesting, because the regulatory provisions of aquatic reserves do not apply to
animals other than ‘fish’, as defined in Fisheries Management Act 1994. Unlike marine
parks, there are no general regulatory provisions that apply generically to all aquatic
reserves in NSW. Instead, each aquatic reserve has its own set of provisions under the
Fisheries Management (Aquatic Reserves) Regulation 2002 that are adopted for the
regulation of permissible uses or activities relating to fishing. However, there are no
provisions relating to the regulation of vessel activities, which means aquatic reserves
do not have the capacity to prevent the threat of vessel strike, unless specific
management actions relating to the regulation of vessel usage are specified in the
management plan.
Case Study – Towra Point Aquatic Reserve
Towra Point Aquatic Reserve compromises a sanctuary zone and a refuge zone. The
taking of fish and marine vegetation is not allowed in the sanctuary zone, but
commercial and recreational fishing (including the harvesting of marine vegetation)
may be allowed in the refuge zone, subject to restrictions (and exemptions) on the types
of fishing methods and fishing gear that may be used. The fact that fishing (and the
taking of marine vegetation) can be prohibited and regulated in Towra Point Aquatic
Reserves means the threats of overfishing and overharvesting (of marine vegetation) can
be directly prevented or abated, while the threat of bycatch, by virtue of being a
byproduct of fishing, can also be minimised. However, the Towra Point Aquatic
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Reserve does not have the capacity to address the problems of overharvesting of
non-fish marine animals, due to the fact that only fish and marine plants are subject to
protection and regulation inside aquatic reserves. Towra Point Aquatic Reserve also
lacks the capacity to deal with the threat of vessel strike. This is because the absence of
a management plan means there is no specific regulation on vessel activity and usage
inside Towra Point Aquatic Reserve.

(b) Capacity to address the threat of habitat destruction
Like marine parks, all aquatic reserves in NSW have the capacity to prevent the threat
of habitat destruction caused by mining and fishing because mining is expressly
prohibited in all aquatic reserves, while fishing activities are either prohibited or
regulated inside aquatic reserves. There are no provisions under either the Fisheries
Management Act 1994 or the Fisheries Management (Aquatic Reserves) Regulation
2002 that specifically prohibit coastal development or aquaculture inside aquatic
reserves, provided it is approved via the EIA process and meets all the additional
requirements imposed upon the standard procedure due to the presence an aquatic
reserve. This means the capacity to prevent the negative impacts of coastal development
projects and aquaculture ultimately depends on the outcomes of the EIA. There are no
provisions relating to the regulation of vessel activities inside aquatic reserves. This
means aquatic reserves do not have the capacity to prevent or regulate the mooring or
anchoring of vessels, unless specific management actions are outlined in the
management plan.
Case Study – Towra Point Aquatic Reserve
Towra Point Aquatic Reserve has the capacity to adequately address the threat of
mining and fishing on marine habitats. This is because mining is prohibited inside
Towra Point Aquatic Reserve while fishing activities can be prohibited or regulated
under the two-zone regime of Towra Point Aquatic Reserve. However, Towra Point
Aquatic Reserve must rely on the EIA process as indirect means of preventing coastal
development and aquaculture from taking place inside either the refuge zone or the
sanctuary zone. With respect to the vessel-induced threat on habitats, there are no
provisions under the Fisheries Management Act 1994 or the Fisheries Management
(Aquatic Reserves) Regulation 2002 that provide for the regulation of vessel activities
inside Towra Point Aquatic Reserve. This effectively implies that there is no way of
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preventing or regulating the mooring or anchoring of vessels inside Towra Point
Aquatic Reserve. While specific management actions may be outlined in the
management plan of an aquatic reserve, no management plan has yet been prepared for
Towra Point Aquatic Reserve.

(c) Capacity to address the threat of pollution
Like marine parks, aquatic reserves in NSW have limited capacity to address, or prevent,
most forms of pollution. This is because the regulation of marine pollution is provided
under the Marine Pollution Act 1987 and the Marine Pollution Regulation 2006, which
applies to all NSW waters, including aquatic reserves. This means the capacity to
prevent pollution depends on the outcomes of the EIA, and polluting activities
(including the discharge of sewage, stormwater, agricultural and industrial wastewater,
and the disposal of waste) can be indirectly prevented in aquatic reserves only if they
are rejected under the EIA process. The indirect influence comes from the fact that the
presence of an aquatic reserve has the effect of imposing additional requirements to the
standard EIA procedure. The EIA process provides the means in which land-based
threats can be indirectly addressed by aquatic reserves. The capacity to prevent
vessel-source pollution in an aquatic reserve is limited to the prohibition (under Marine
Pollution Regulation 2006) on the discharge of treated sewage from any vessels within
500 metres of an aquatic reserve. However, unlike marine parks, aquatic reserves lack
the capacity to prevent the threat of vessel-related oil spills due to the lack of regulation
on vessel activities, unless relevant management actions are specified in the
management plan.
Case Study – Towra Point Aquatic Reserve
The lack of specific pollution prevention provisions and measures under the Fisheries
Management Act 1994 and the Fisheries Management (Aquatic Reserves) Regulation
2002 means the EIA process provides the only means of excluding actions or activities
that cause pollution from Towra Point Aquatic Reserve. As such, the discharge of
sewage, stormwater, agricultural runoff and industrial effluents or the dumping or
disposal of waste into or inside Towra Point Aquatic Reserve can be indirectly
prevented only if the causal activities or development are refused under the EIA process.
With respect to the capacity to prevent vessel-source pollution, the presence of Towra
Point Aquatic Reserve is important because it triggers the provision under Marine
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Pollution Regulation 2006 which prohibits the discharge of treated sewage from vessels
within 500 metres of any aquatic reserve. However, the lack of management plan means
no additional management measures can be implemented to provide for the regulation
of vessel activity inside Towra Point Aquatic Reserve. This in turn equates to the
inability to prevent or minimise the threat of oil spills from vessels.

(d) Capacity to address the threat of invasive species
All aquatic reserves in NSW lack the capacity to address the threat of invasive species
due to the lack of relevant regulatory provisions. There are no specific provisions
relating to the prevention of unintentional introduction or the prohibition of intentional
introduction of exotic species into aquatic reserves. The management plan of an aquatic
reserve, if available, could outline specific management measures or actions that may be
adopted to prevent or regulate actions (such as the discharge of ballast water) that are
likely to facilitate the introduction of exotic animals or plants.
Case Study – Towra Point Aquatic Reserve
Towra Point Aquatic Reserve lacks the capacity to address the threat of invasive species.
This is because the Fisheries Management (Aquatic Reserves) Regulation 2002 does not
contain any provisions that may be enforced in Towra Point Aquatic Reserve to prohibit
the intentional introduction of exotic species, or prevent activities that are likely to
cause unintentional introduction of exotic species. Furthermore, the lack of a
management plan for Towra Point Aquatic Reserve eliminates the possibility of
implementing additional measures that can prevent or regulate human actions (such as
the discharge of ballast water or the release of exotic animals other than fish) that are
likely to facilitate either the unintentional or intentional introduction of exotic species.

9.2.1 Adequacy of the marine extensions of coastal national parks
The plan of management is the key management instrument for any national park or
nature reserve, and its provisions are applicable to any marine components that have
been gazetted as part of the national park or nature reserve. The management actions
and policies specified in the plan of management can reinforce and supplement the
existing regulatory provisions under the law. This means the management actions and
policies adopted under a plan of management can provide for the prevention or
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regulation of threat processes that may not otherwise be provided for by the general
provisions of the National Parks and Wildlife Act 1974 and the National Parks and
Wildlife Regulation 2009. Marine extensions of national parks or nature reserves are not
subject to any formal zoning scheme, therefore the designation of ‘no-take’ zones is not
an option under the current management regime. Nonetheless, marine extensions of
national parks or nature reserves are still managed in accordance with the management
policies and actions outlined in the plan of management.

(a) Capacity to address the threat of unsustainable exploitation
National parks and nature reserves in NSW, together with any marine extensions, have
the capacity to, either directly or indirectly, address the various threats associated with
unsustainable exploitation. All animals (other than fish) are protected inside national
parks and nature reserves, but fish are only protected in areas that overlap with an
aquatic reserve or marine park. While all native plants are protected in national parks
and nature reserves under the provisions of National Parks and Wildlife Act 1974 and
National Park and Wildlife Regulation 2002, those provisions do not apply to marine
vegetation, unless it is listed as a threatened species. The threat of vessel strike can be
alleviated by the fact that it is an offence to operate vessels in the estuaries or marine
waters of a coastal national park or nature reserve in a manner that is likely to interfere
or cause harm to any animals. This is reinforced by the general prohibition on the use of
vessels in commercial operations in the estuaries of coastal national parks and nature
reserves.
Case Study – Ku-ring-gai Chase National Park
The capacity of Ku-ring-gai Chase National Park to address threats is the same as every
other national park in NSW because the regulatory regime of all national parks and
nature reserves in NSW is based on a common set of provisions prescribed under the
National Parks and Wildlife Act 1974 and the National Park and Wildlife Regulation
2002. This means all animals (other than fish) inside Ku-ring-gai Chase National Park
are protected. There is no general prohibition on fishing inside the park, except in areas
that overlap with the Barrenjoey Head Aquatic Reserve. The capacity to prevent the
threat of vessel strike is enhanced by additional management measures, which provide
for the regulation of vessel activities, that are outlined in the plan of management of
Ku-ring-gai Chase National Park. These additional management measures include speed
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limits for vessels and the proposed prohibition on the use of power boats in parts of the
Cowan Water estuaries. 12

(b) Capacity to address the threat of habitat destruction
The national parks and nature reserves in NSW have the capacity, in the form of
provisions under the National Parks and Wildlife Act 1974 and National Parks and
Wildlife Regulation 2009, to address most of the known threats to marine habitats.
Mining is prohibited in all national parks and nature reserves in NSW (Chapter
5.2.2.1(c)). The fact that there is no general prohibition on fishing inside national parks
or nature reserves means the presence of a national park or nature reserve alone is not
sufficient to prevent or minimise the potential impact of fishing on marine habitats
(Chapter 5.2.2.2(c)). Potential disturbances to habitats due to coastal development are
prevented on the basis of the general prohibition on construction and engineering works
(including the damming of water), unless otherwise authorised under the terms of a
lease or licence (Chapter 5.2.2.3(c)). Aquaculture is not prohibited in the marine
extensions of national parks or nature reserves, but is only allowed if approved under
the EIA process and with the appropriate Ministerial concurrence (Chapter 5.2.2.4(c)).
The mooring of vessels is only allowed in designated mooring sites inside national
parks or nature reserves, but there are no provisions that specifically prohibit or regulate
the anchoring of vessels (Chapter 5.2.2.5(c)). Additional management policies that
provide for the prohibition or regulation of anchoring inside individual national parks or
nature reserves may be specified in the plan of management.
Case Study – Ku-ring-gai Chase National Park
Like in all national parks in NSW, the potential physical impacts of mining, fishing and
coastal development on marine habitats are minimised on the basis that all forms of
mining or prospecting, and the construction or engineering work of any kind are all
prohibited in Ku-ring-gai Chase National Park, unless otherwise authorised or exempted.
Aquaculture is not prohibited inside Ku-ring-gai Chase National Park, but the granting
of a lease can still be refused on the basis of the outcome of the EIA. The mooring of
vessels is only allowed inside Ku-ring-gai Chase National Park at designated public

12

NSW National Parks and Wildlife Service, Plan of Management: Ku-ring-gai Chase National Park
and Lion Island, Long Island and Spectacle Island Nature Reserves, p. 51.
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moorings, 13 or at licensed private moorings in Cowan Water that have been setup in
accordance with the provisions of the National Park and Wildlife Regulation 2002. 14
The plan of management for Ku-ring-gai Chase National Park does not contain any
management policies relating to the anchoring of vessels inside the park.

(c) Capacity to address the threat of pollution
The threat of pollution is quite comprehensively dealt with in national parks and nature
reserves. This is because activities or actions that may lead to the discharging or
dumping of any noisome, noxious, offensive or polluting substance or matter are
prohibited under the National Park and Wildlife Regulation 2002. 15 While the types and
the nature of pollutants are not specified, it is implied that the ‘polluting substance’
referred to in the provision encompasses, inter alia, urban wastewater (such as sewage),
agricultural runoff, industrial effluent, marine debris and other forms of waste,
including vessel-source pollution. The discharge of stormwater into any part of a
national park or nature reserve, however, is expressly prohibited under the National
Park and Wildlife Regulation 2002. 16 The regulation of vessel activities provides an
indirect means of minimising the threat of oil spill from vessels. While there is a
specific provision that prohibits the use of vessels inside national parks or nature
reserves, the prohibition only applies to vessels that are used in commercial operations.
Case Study – Ku-ring-gai Chase National Park
The provisions under the National Park and Wildlife Regulation 2002 that prohibit the
discharging of stormwater and the discharging or dumping of noisome, noxious,
offensive or polluting substances or matters apply to Ku-ring-gai Chase National Park.
This means the discharge of sewage, agricultural runoff and industrial effluents and the
disposal of rubbish and waste (including vessel-borne waste) are prohibited inside
Ku-ring-gai Chase National Park. However, a ‘No Discharge from Boats’ policy is
outlined in the plan of management for Ku-ring-gai Chase National Park, and is to be

13
14
15
16

National Parks and Wildlife Regulation 2009 (NSW) cll 7(1)(m), 29.
National Parks and Wildlife Regulation 2009 (NSW) cl 28.
National Parks and Wildlife Act 1974 (NSW)s 11(1)(c).
National Parks and Wildlife Regulation 2009 (NSW) cl 11(1)(l).
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progressively implemented within the park (especially in areas of frequent use and/or
poor tidal flushing) to prevent vessel-source pollution and maintain water quality. 17

(d) Capacity to address the threat of invasive species
The capacity to address the threat of invasive species from either unintentional or
intentional introduction is provided by specific provisions prescribed in the National
Park and Wildlife Regulation 2002. Since there are no provisions that specifically
prohibit the discharge of ballast water in the estuaries inside national park or nature
reserves, unintentional introduction (especially unintentional introduction facilitated by
ballast water or fouling) can only be indirectly prevented by restricting the entry or the
use of vessels in the marine components of coastal national parks or nature reserves.
This is supplemented by the provision which stipulates that a person must not fail to
prevent any animal that is under the person’s control or possession from entering a
national park or nature reserve.18 Intentional introduction of animals into a national park
or nature reserve, unless otherwise authorised, is prohibited, whereby non-indigenous
animals and plants cannot be taken into, kept or released in any national park or nature
reserve. While all the aforementioned provisions do not apply to fish, the introduction,
or deliberate release, of live fish into the sea or the estuaries is similarly prohibited
under the Fisheries Management Act 1994. 19
Case Study – Ku-ring-gai Chase National Park
The capacity of Ku-ring-gai Chase National Park, from a planning and management
perspective, to address the threat of invasive species is the same as any other national
park in NSW. This is because the regulatory provisions prescribed in the National Park
and Wildlife Regulation 2002 provide the principle and the common basis for
addressing the threat of invasive species for all national parks and nature reserves in
NSW. While the plan of management of individual national parks or nature reserves can
provide additional regulation or management actions, the plan of management for
Ku-ring-gai Chase National Park does not provide any additional management policies
or actions that can be adopted to prevent the introduction of exotic marine species.
There are management policies or actions that relate to introduced species but they only
17

NSW National Parks and Wildlife Service, Plan of Management: Ku-ring-gai Chase National Park
and Lion Island, Long Island and Spectacle Island Nature Reserves, p. 14.
18
National Parks and Wildlife Regulation 2009 (NSW) cl 9(1)(d).
19
Fisheries Management Act 1994 (NSW) s 216.
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focus on terrestrial animals (such as foxes, dogs, cats and European honey-bees) and
plants (such as bitou bush and lantana), and are more concerned with control and
eradication rather than prevention. 20

9.2.4 Key factors that influence the adequacy of MPAs
The capacity of any given MPA in NSW to address the various threats is largely
determined by the availability of relevant regulatory provisions in the Act or Regulation
under which it is created and managed. This means the extent to which a threat can be
prevented will depend on whether the human action(s) responsible for the onset of the
threat can be prohibited by one or more provisions under the relevant laws. This also
means MPAs of the same type will essentially have similar capacity to address threats,
and any discrepancies would be in the form of the additional management policies or
measures, if any, adopted by individual MPAs. These additional management policies
or measures are provided for by specific management mechanisms (such as a zoning
scheme or a permit system) or instruments (such as zoning plans, management plans or
operational plans) that may be implemented by each MPA. The types of management
policies or measures that may be outlined in a management instrument will vary
between MPAs depending on the management objectives and management priorities of
the MPA and the nature of the threats that need to be addressed.
The sanctuary zones of marine parks provide the highest possible level of protection.
Therefore, the designation of sanctuary zone(s) is the critical factor that determines the
adequacy of a marine park in NSW since it is only within the sanctuary zones that
human activities or actions responsible for the onset of threat processes can be
prohibited. As such, the relative size and placement of sanctuary zones within a marine
park, as well as the zoning plan (which outlines the range of permissible or prohibited
activities within the different zones) of the marine park, are the key factors that
ultimately determine the adequacy of a marine park in terms of its capacity to address
the threats to marine biodiversity. Additional management measures that supplement the
core regulatory provisions prescribed under the Marine Parks Act 1997, the Marine
Parks (Zoning Plans) Regulation 1999 and the Marine Parks Regulation 2009 can also
20

One of the management policies and actions specified in section 4.1.8 (Introduced Species) of the plan
of management for Ku-ring-gai Chase National Park is that “introduced animals will be controlled and
where practicable eliminated”.
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be provided by the operational plan of a marine park. The operational plan is important
because its preparation is mandatory, and it outlines the management strategies and
measures that are to be implemented. By far the most powerful management instrument
is the ‘marine park closure’, which when declared can impose absolute or conditional
prohibitions on all or any specified human activities, and will override all other
management measures and provisions under the legislation.
The sanctuary zones within aquatic reserves have the same status and significance as the
sanctuary zones within marine parks. As is evident in Towra Point Aquatic Reserve, the
designation of sanctuary zones can provide for the exclusion of human activities that are
likely to pose a threat to marine biodiversity. However, zoning is not a compulsory
requirement for aquatic reserves in NSW, therefore not all aquatic reserves contain a
sanctuary zone. This diminishes the potential of aquatic reserves as a tool for preventing
threat processes. The management plan of an aquatic reserve is another key statutory
instrument that can provide the management measures required to address specific
threat(s). However, the preparation of a management plan is not compulsory, and most
aquatic reserves in NSW do not currently have a management plan. As such, unless an
aquatic reserve contains a sanctuary zone, or is managed under a management plan, or
both, then it is not being utilised to its full capacity. Nonetheless, it is possible for
closures in the form of ‘aquatic reserve notifications’ to be implemented in aquatic
reserves as the principle means of preventing or restricting certain types of activities.
Unlike the other types of MPA in NSW, the marine extensions of coastal national parks
or nature reserves are not subject to any form of zoning. Therefore, apart from the
generic regulatory provisions provided under the National Parks and Wildlife Act 1974
and the National Parks and Wildlife Regulation 2009, additional management policies
and actions that may be implemented to address specific threats within individual
national parks or nature reserves are outlined in the plan of management.
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9.3 Inadequacies of the current system of MPAs
The capacity to address the various threats to marine biodiversity varies between the
three types of MPA in NSW. The apparent disparity is due to the differences in the
range of regulatory provisions and statutory instruments that are applicable to each type
of MPA. Depending on the range of applicable regulatory provisions (such as the
prohibition of certain actions) or the availability of statutory management instruments
(such as the management plan), some MPAs may be more adept at addressing certain
types of threat than others. Some of the inadequacies of the different types of MPA that
have been identified in Chapter 5 and the case studies will be discussed and
recommendations on how these inadequacies may be rectified will also be provided.

9.3.1 Inadequacies of marine parks
The ways in which some of the inadequacies of marine parks that have been identified
in Chapters 5 and 6 may be rectified will now be discussed.

9.3.1.1 Lack of bycatch prevention measures
While the primary cause of bycatch can be indirectly addressed by regulating the
intensity of commercial fishing, the use of BRDs is essentially the only direct means of
minimising the incidents of bycatch. The issue of bycatch is of greater relevance and
concern to marine parks than any other type of MPAs in NSW. This is because
commercial fishing is generally not permitted in aquatic reserves, although the issue of
bycatch is also of significant concern in the marine components of coastal national
parks or nature reserves because there is no general prohibition on fishing inside
national parks and nature reserves. Commercial fishing is currently not prohibited in the
general use zones of a marine park. Apart from the prohibition on set-lining, the general
use zones do not differ from the unrestricted waters outside marine parks.

Recommendation 1
The mandatory use of the appropriate BRDs in all commercial fishing operations in all
marine parks in NSW needs to be legislated. The provisions in the relevant legislation
will only need to stipulate the requirement to enforce the use of BRDs in marine parks
for all fisheries wherever possible, especially if appropriate BRDs have been developed.
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The management bodies of individual fisheries will still be responsible for determining
how the use of appropriate BRDs is to be implemented and regulated.

9.3.1.2 Insufficient measures on the prevention of vessel-related oil spills
While there are prohibitions and restrictions on the usage of vessels inside marine parks,
the prohibitions and restrictions are only applicable to certain types of vessels, as
specified in the zoning plan of individual marine parks. Despite the fact that accidental
oil spills represent one of the most conspicuous forms of marine pollution, there are
currently no prohibitions or restrictions on the oil tankers in marine parks.

Recommendation 2
One possible way in which the capacity of marine parks to prevent vessel-related threats
can be enhanced is by amending the Marine Parks (Zoning Plans) Regulation 1999 to
include general provision(s) that either prohibit or restrict the transit of laden oil tankers
through marine parks. Alternatively, provisions relating to the prohibitions or
restrictions on the transit of oil tankers can also be included in the zoning plans of
individual marine parks.

9.3.1.3 Lack of specific pollution control
Unlike the marine extensions of national parks and nature reserves, which are also
subject to the pollution control provisions of the National Parks and Wildlife Act 1974
and National Parks and Wildlife Regulation 2009, marine parks do not have the
capacity, in the form of regulatory provisions, to directly prevent or regulate pollution
or polluting activities. The only form of pollution control that is triggered by the
presence of a marine park is the prohibition, enforceable under the Marine Pollution
Regulation 2006, on the discharge of treated sewage from vessels in the vicinity of
marine parks (see Chapter 5.2.3.5(a)). This means, under the current arrangement,
pollution and polluting activities can only be indirectly excluded from marine parks if
they are refused under the EIA process.
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Recommendation 3
While the EIA process effectively provides an indirect form of pollution control,
pollution and polluting activities are currently not expressly prohibited inside marine
parks, owing to the absence of pollution control provisions. As such, provision(s) that
provide specifically for pollution control within marine parks need to be included in the
relevant statutes (i.e. Marine Parks Regulation 2009 and Marine Parks (Zoning Plans)
Regulation 1999) that are responsible for the regulation of activities inside marine parks.
Like the pollution control provisions in the National Parks and Wildlife Regulation
2009, the provisions that need to be added can be as generic as the general prohibition
on the discharge of any noxious, offensive or polluting substance in general, or as
specific as the prohibition on the discharge of stormwater in the sanctuary zone.

9.3.2 Inadequacies of aquatic reserves
The way in which some of the inadequacies of aquatic reserves that have been identified
in Chapters 5 and 7 may be rectified will now be discussed.

9.3.2.1 Lack of management plan
For any aquatic reserve in NSW, the absence of a management plan means the general
regulatory provisions prescribed by the Fisheries and Management Act 1994 and the
reserve-specific regulations prescribed by the Fisheries Management (Aquatic Reserves)
Regulation 2002 provide the only available means of addressing the various threats.
While the zoning of aquatic reserves, and the implementation of management actions
established in a management plan can enhance the capacity to deal with threats, neither
option is readily utilised. This is because aquatic reserves, with the exception of Towra
Point Aquatic Reserves, are generally too small to adopt any meaningful zoning
scheme, 21 while the preparation of a management plan is not a mandatory legal
requirement. 22 However, an aquatic reserve can also be subject to the regulations and
management measures and policies of an adjoining terrestrial reserve, but only in the
areas where the two reserves overlap.

21

Towra Point Aquatic Reserve and Cook Island Aquatic Reserve are the only aquatic reserves in NSW
with multiple zones.
22
A draft management plan for Cabbage Tree Bay Aquatic Reserve was completed in March 2010, and
is presently the only management plan that have so far been prepared for any aquatic reserve in NSW.
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Recommendation 4
The preparation of a management plan must become a mandatory legal requirement for
all aquatic reserves, the same way that the preparation of the zoning plan (see Chapter
3.3.1.2.1) and an operational plan (see Chapter 3.3.1.2.3), and the preparation of a
management plan (see Chapter 3.3.3.2.1) are mandatory for all marine parks and
national parks or nature reserves, respectively.

9.3.2.2 Discrepancies in the coverage of protection of plants and animals
One of the main weaknesses of aquatic reserves as a type of MPA is the limitation on
the types of animals or plants that they can protect. The presence of a MPA does not
automatically equate to comprehensive protection to all the flora and fauna that are
found within the MPA. This is because there are discrepancies with respect to the range
of plants and animals that are, or can be, protected within each of the three types of
MPA in NSW (see Chapter 3.3.4.2 and Figure 3.2).
A marine park is the only type of MPA in NSW that is capable of protecting the full
range of animals and plants, whereas the protection of the same range of animals and
plants is divided between aquatic reserves and terrestrial reserves (including national
parks and nature reserves). Only fish and marine plants are protected within aquatic
reserves. This is because aquatic reserves are created under the Fisheries Management
Act 1994, which has an inherent focus (and interest) on fisheries resources, and this is
reflected in the references to ‘fish’ (which also includes aquatic invertebrates under the
meaning of the Fisheries Management Act 1994) instead of ‘animal’ in its provisions.
More importantly, this means aquatic reserves do not have regulatory jurisdiction over
marine mammals, seabirds and reptiles, which are instead subject to the protection of
coastal national parks or nature reserves. As such, not all marine fauna found within an
aquatic reserve are subject to the protection provided by the aquatic reserve, which
undermines the value of aquatic reserves as tools for marine conservation.

Recommendation 5
In light of the fact that the coverage of protection provided by aquatic reserves
complements the coverage of protection provided by national parks/nature reserves, and
vice versa, the implementation of the two types of MPA must overlap wherever possible
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in order to attain the complete protection to the full range of flora and fauna. An
example of this is the coupling of Towra Point Aquatic Reserve and the adjoining
Towra Point Nature Reserve to protect the Ramsar listed wetlands at Towra Point.

9.3.2.3 Lack of regulation on the mooring and anchoring of vessels
The physical impacts of the mooring and anchoring of vessels on marine habitats
constitute a significant threat to marine biodiversity. However, there are currently no
specific provisions under either the Fisheries Management Act 1994 or the Fisheries
Management (Aquatic Reserves) Regulation 2002 that provide for the regulation
relating to the mooring and anchoring of vessels inside aquatic reserves. Considering
the physical disturbance to marine habitats that may be caused by mooring and
anchoring, the current lack of regulation on the mooring and anchoring of vessels inside
aquatic reserves undermines one of the main purposes of aquatic reserves, which is to
protect fish habitats. While the management policies and actions relating to the
regulation or restriction of mooring and anchoring may be provided under the
management plan, the preparation of a management plan is not a legal requirement, and
very few have so far been prepared.

Recommendation 6
The regulation of the mooring and anchoring of vessels inside aquatic reserves needs to
be legislated. Specific provisions that provide for the prohibition or regulation of
mooring and anchoring inside aquatic reserves need to be added to either the Fisheries
Management Act 1994 and/or the Fisheries Management (Aquatic Reserves) Regulation
2002. Alternatively, if management plans are compulsory for all aquatic reserves (see
Recommendation 4), then management policies regarding the mooring and anchoring of
vessels need to be clearly specified in the management plan, and implemented
accordingly wherever practicable.

9.3.2.4 Lack of pollution control
Like marine parks, aquatic reserves also do not have the capacity, in the form of
relevant provisions, to directly prevent or regulate pollution or polluting activities. The
only form of pollution control that is triggered by the presence of an aquatic reserve is
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the prohibition, enforceable under the Marine Pollution Regulation 2006, on the
discharge of treated sewage from vessels in the vicinity (i.e. within 500 metres) of
aquatic reserves (see Chapter 5.2.3.5(b)). Therefore, under the current arrangement,
pollution and polluting activities can only be indirectly excluded from aquatic reserves
if they are refused under the EIA process.

Recommendation 7
While the EIA process provides the indirect means of pollution control, pollution and
polluting activities are currently not expressly prohibited inside aquatic reserves. As is
the case for marine parks (see Recommendation 3), specific provisions that provide for
pollution control within aquatic reserves need to be created and included in the relevant
statutes responsible for the regulation of activities inside marine parks and aquatic
reserves. This means, like the existing pollution control provisions in the National
Parks and Wildlife Regulation 2009, the provisions can be as generic as simply
prohibiting the discharge of any noxious, offensive or polluting substance in general, or
as specific as those prohibiting the discharge of stormwater. This will effectively
provide for the exclusion of pollution or polluting activities from all MPAs, unless with
the appropriate Ministerial authorisation.

9.3.2.5 Lack of measures on the prevention of vessel-related oil spills
While there are prohibitions and restrictions on the usage of vessels inside marine parks,
the prohibitions and restrictions are only applicable to certain types of vessels, as
specified in the zoning plan of individual marine parks. Despite the fact that accidental
oil spills represent one of the most conspicuous forms of marine pollution, there are
currently no prohibitions or restrictions on the oil tankers in marine parks.

Recommendation 8
The only way in which the occurrence of vessel-related oil spills can be prevented or
minimised is by prohibiting or restricting the traffic and/or use of vessels in aquatic
reserves, or in certain zones within aquatic reserves. The regulation can be provided in
the form of specific provisions to be inserted into the Fisheries Management Act 1994.
The provisions should specify the types vessels that may be allowed or prohibited inside
aquatic reserves, and the manner in which vessels must be operated while in the vicinity
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of aquatic reserves. Alternatively, the regulation of vessel traffic and activities can be
implemented as discrete management policies under the management plan. However,
this is only practicable if the preparation of management plans is compulsory for all
aquatic reserves (see Recommendation 4).

9.3.2.6 Lack of measures on the prevention of invasive species
Apart from the general prohibition, under the Fisheries Management Act 1994, on the
release of live fish into the sea, 23 which applies to all NSW waters (including aquatic
reserves), there is an apparent lack of provision that provides for the prevention of the
unintentional release or the introduction of exotic species into aquatic reserves.
Similarly, there is an apparent lack of provisions that specifically prohibit the
intentional release or the introduction of exotic species (other than fish and marine
vegetation) 24 into aquatic reserves.

Recommendation 9
Provisions that explicitly prohibit the introduction of exotic species into any aquatic
reserve need to be included in the Fisheries Management Act 1994. Such provisions can
mirror an existing provision prescribed under the Marine Parks (Zoning Plans)
Regulation 1999 which prohibit any human action or activity that will cause exotic
animals or plants to be released or introduced.25 Alternatively, if the preparation and use
of management plans become compulsory for all aquatic reserves (see Recommendation
4), then specific management policies and actions with the aim of preventing the
introduction of exotic animals, fish and plants can be developed and implemented
through the management plan.

9.3.3 Inadequacies of the marine extensions of coastal national parks
The way in which some of the inadequacies of coastal national parks and nature
reserves that have been identified in Chapters 5 and 6 may be rectified will now be
discussed.

23
24
25

Fisheries Management Act 1994 (NSW) s 216.
Fisheries Management Act 1994 (NSW) ss 217, 217A.
Marine Parks (Zoning Plans) Regulation 1999 (NSW) cl 1.28(1)(a)-(c).
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9.3.3.1 Discrepancies in the coverage of protection of plants and animals
It has been established that there are discrepancies in the types of plants and animals
that are, or can be, protected within the different types of MPA in NSW. Only animals
other than fish and plants other than marine vegetation are protected within national
parks and nature reserves. This is because the provisions and regulations that are
enforced in national parks and nature reserves only apply to animals, and the definition
of ‘animal’ under the National Parks and Wildlife Act 1974 excludes all species that are
classified as ‘fish’ under the Fisheries Management Act 1994. Under this arrangement,
animals and plants that are not protected in aquatic reserves are protected in national
parks, and vice versa. This also means while the protection of marine mammals,
seabirds and reptiles falls within the regulatory jurisdiction of national parks, they do
not legally have regulatory jurisdiction over fish and marine invertebrates that are found
in its marine components.

Recommendation 10
The simplest way to address the fragmented coverage of protection provided by national
parks or nature reserves is to overlap the marine extensions of coastal national parks or
nature reserves with aquatic reserves wherever possible. The strategic coupling of a
coastal national park or nature reserve with an adjoining aquatic reserve can ensure that
the full spectrum of biota in the overlapping area will be subject to some form of
protection. Alternatively, an overlap between a marine park and the marine extension of
a coastal national park or nature reserve will also have the effect of subjecting all
animals and plants found within the overlapping area to some form of protection, since
the protection provided by marine parks extends to all marine life.

9.3.3.2 Lack of regulation on the anchoring of vessels
While the mooring of vessels inside a national park or nature reserve is regulated in
accordance with the general provisions of the National Parks and Wildlife Regulation
2009, which restrict mooring to areas specifically set aside for the purpose of mooring,
no such restriction concerning the anchoring of vessels currently exists under the
National Parks and Wildlife Regulation 2009. This means the regulation of the
anchoring of vessels depends on whether the plan of management of individual national
parks or nature reserves contains the appropriate management policies or actions.
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Recommendation 11
The lack of a general regulation on the anchoring of vessels may be rectified simply by
making amendments to the National Parks and Wildlife Regulation 2009 to include
specific provision(s) that provide for the regulation (or prohibition) on the anchoring of
vessels inside any marine component of a coastal national park or nature reserve. The
provision can mirror the existing provision relating to the mooring of vessels, 26 so that
the anchoring of vessels is only permissible in areas specifically set aside for the
purpose of anchoring. Alternatively, if the marine extension of a coastal national park or
nature reserve overlaps with the sanctuary zone of a marine park, then the overlapping
area will also be subject to the restrictions, if any, imposed upon the anchoring of
vessels (see Chapter 5.2.2.5).

9.4 Conclusion
The establishment of MPAs is the central component of the spatially-defined and
ecosystem-based approach to the management of the marine environment and marine
resources. 27 The range of benefits that MPAs are expected to generate was identified
and discussed in Chapter 2, whereby the core conservation benefits generated by MPAs
are supplemented by potential benefits to fisheries, socio-economic benefits, and
opportunities for scientific research and education. The contribution of MPAs to
broad-scale marine conservation lies in the breadth of protection to the marine
environment, ranging from the preservation of marine habitats to the maintenance of
vital ecological processes. MPAs play a key role in the sustainable management of
fisheries resources on the basis of the ‘spillover’ effect, and the capacity to alleviate
fishing pressure and facilitate the recovery of dwindling fish stocks. The potential
socio-economic benefits that may be generate by MPAs generally manifest in enhanced
tourism and recreational opportunities, which in turn provide revenue and employment
opportunities. MPAs can also play a major role in the preservation of cultural heritage
by protecting sites of historical or archaeological significance. Marine parks, aquatic
reserves, and the marine extensions of coastal national parks or nature reserves are the
three types of MPA that are currently in existence in NSW. All three types of MPA are

26

National Parks and Wildlife Regulation 2009 (NSW) cl 7(1)(m).
Creese and Breen, ‘Marine protected areas in New South Wales, Australia: challenges for research’, p.
120.
27
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managed to provide for the protection of habitats and threatened species without
undermining the public access to the enjoyment and appreciation of protected marine
areas.
While MPAs can be, and are, declared to meet a variety of objectives and to deliver a
variety of outcomes, the conservation of marine biodiversity is invariably the primary
management priority. More importantly, the greatest value of MPAs, within the context
of marine conservation, relates to the capacity to provide protection against preventable
threats to marine biodiversity. 28 The various known threats to marine biodiversity were
identified and discussed in Chapter 4, whereby the 20 perceived threats were
categorised into five major classes of threat, which are: unsustainable exploitation,
destruction of habitats, pollution, invasive species and climate change. The adequacy of
each of the three types of MPA in NSW was assessed with respect to the capacity to
provide protection against preventable threats, which was summarised in the adequacy
matrix (see Table 5.26).
The outcomes of the analyses of adequacy undertaken in Chapter 5, followed by the
three case studies (Chapters 6-8), highlighted the fact that each of the three types of
MPA in NSW has its apparent strengths and inadequacies with respect to the capacity to
address the various threats that have been identified. As illustrated diagrammatically in
the adequacy matrix, marine parks are clearly the only type of MPA in NSW that has
the capacity to adequately (as indicated by the adequacy indices of ‘2’ or higher)
address all threats other than those associated with climate change. By comparison, the
breadth and degree of protection which aquatic reserves are capable of providing is
more limited than that of marine parks, as indicated by the adequacy indices of aquatic
reserves for the various threats, which are invariably level with or less than those of the
corresponding indices of marine parks. This reinforces the notion that aquatic reserves
are essentially lesser versions of marine parks in both the functional and spatial contexts,
which explains why existing aquatic reserves are superseded by any subsequent
declaration of marine parks over any overlapping areas. The most apparent strength of
national parks and nature reserves lies in the fact that they have greater capacity (as
indicated by an adequacy index of ‘3’), largely through the enforcement of the

28

Lang and Trebilco, ‘Marine Protected Areas as a Strategy for Sustainability’, p. 176.
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provisions of the National Parks and Wildlife Act 1974, to regulate land-based activities
than marine parks or aquatic reserves. This is significant because greater capacity to
regulate land-based activities generally means greater capacity to prevent or minimise
the impact of threats with terrestrial origins (such as coastal development, and the
discharge of stormwater, sewage, agricultural runoff and industrial effluents), which is
reflected in the adequacy matrix by the adequacy indices of ‘3’. More importantly, some
important interrelationships between the three types of MPA can be established based
on the patterns observed in the adequacy matrix:
(1) marine parks always have equal or greater capacity to address the various threats to
marine biodiversity than aquatic reserves, as indicated by equal or higher adequacy
indices;
(2) with respect to threats that can only be indirectly addressed by marine parks, as
indicated by an adequacy index of ‘2’, national parks and nature reserves invariably
have equal or higher adequacy indices, which means that national parks and nature
reserves have at least equal if not greater capacity to address such threats;
(3) inadequacies (in terms of the capacity to address particular threats) of national parks
and nature reserves, as indicated by an adequacy index of ‘1’ or less, invariably
correspond to high adequacy indices (i.e. a value of ‘2’ or higher) of marine parks.
(4) with the exception of the anchoring of vessels, national parks and nature reserves
generally have equal or greater capacity to address the types of threat that aquatic
reserves cannot directly address, as indicated by an adequacy index of ‘2’ or less.
The significance of these interrelationships is that the strengths (with respect to the
capacity to address threats) of national parks and nature reserves often coincide with the
weaknesses of marine parks and aquatic reserves, and vice versa. As such, under the
current system of MPAs, the best possible conservation outcomes are achieved when
marine parks and coastal national parks or nature reserves are implemented
synergistically in the spatial context. This means marine parks (or aquatic reserves)
should at least abut, if not overlap with, coastal national parks or nature reserves
wherever possible, so that any overlapping area will be subjected to the combined suite
of regulatory provisions that are applicable to marine parks and national parks or nature
reserves. As such, this will allow regulatory provisions that are otherwise only
applicable to national parks and nature reserves to be utilised to account for the
weaknesses of marine parks, or conversely, regulatory provisions that are otherwise
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only applicable to marine parks can also be utilised to account for the inadequacies or
weaknesses of national parks or nature reserves. This essentially advocates the coupling
of MPAs with TPAs at every opportunity, which will require the development of an
integrated management policy that takes into consideration the management objectives
and priorities of marine parks and coastal national parks or nature reserves. Otherwise,
as discussed in Chapter 3, provisions outlined in the management plan of a marine park
will always prevail over the management plan of any overlapping national park or
nature reserve to the extent of any inconsistencies under the current arrangement.
However, the coupling of MPAs with TPAs is not always possible. Given the fact that
marine parks are the only type of MPA that has the capacity to adequately address all
the human-induced threats to marine biodiversity, an alternative may be to expand the
use of marine parks in order maximise the potential benefits associated with marine
parks. One way in which this can be achieved is to proclaim all of the coastal waters of
NSW as a single large marine managed area (MMA), 29 or possibly several MMAs that
correspond to the five marine bioregions identified along the coast of NSW. 30 The
MMAs will essentially be larger versions of marine parks, and will be subjected to the
same zoning scheme and management arrangements as current marine parks. It is
important that they are referred to as marine ‘managed’ areas rather than marine
‘protected’ areas to reflect the multiple-use nature of the management regime and to
avoid the misconception that the managed areas will indiscriminately exclude all
commercial and/or extractive activities, such as commercial fishing. The MMAs can
simply retain the current sanctuary zones, habitat protection zones and special purpose
zones of all the current marine parks and aquatic reserves. Areas of the sea that are
presently not protected within any MPAs can mostly be designated as general use zones,
which means most commercial activities (including commercial fishing and shipping)
will still be allowed. The advantage of establishing large MMAs is that it will ensure
that all the marine environments of NSW will be managed with conservation as the
primary focus while still allowing for the sustainable uses of marine resources.
29

The concept of ‘marine managed areas’ is derived from the concept of marine management area
discussed in Agardy, Marine Protected Areas and Ocean Conservation, p. 99 and the concept of
‘protected commercial fishing areas’ introduced in N Rayns et al, Protected Commercial Fishing Areas
(PCFAs) - A concept for improving equity in resource allocation between aquatic resource users, Paper
presented at the Sharing the Fish Conference, March 2006, Perth, Western Australia. Available at:
<http://www.fish.wa.gov.au/docs/events/ShareFish/papers/pdf/presentations/Present-ZenaDinesen.pdf>
30
See the discussion relating to the Single Large or Several Small (SLOSS) debate on the reserve design
provided by CL Shafer, Nature reserves: Island theory and conservation practice, 1990, pp. 79-82.
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Furthermore, the declaration of the whole of NSW’s coastal waters as one or more
MMAs means measures that are equivalent to that of a marine park closure or an
aquatic reservation notification (both of which may be declared without mandatory
public consultation) may be implemented to any part of the NSW’s coastal waters with
minimal delay, instead of resorting to the typically slow and political process of
nominating and designating new protected areas or zones. This may prove to be
particular useful when dealing with critical conservation matters (such as species on the
brink of extinction, particularly vulnerable habitats or sporadic key ecological events)
that demand urgent action.
There is no doubt that some changes to the current regulatory regime and the current
system of MPAs in NSW would be necessary in order to incorporate the various
aforementioned recommendations. While the proposal relating to the implementation of
large MMAs is drastic, it is not unrealistic, even though the notion of MMAs may be
considered more idealistic rather than pragmatic, due to the magnitude of changes
required and the socio-political hurdles that are likely to be encountered. More
importantly, given the rate at which state of the marine environment is deteriorating and
the extent to which marine resources are being depleted, the need for drastic reform may
soon become a necessity rather than an option.
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